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This  work  being  an  ekbor.ite  essay  rather  than  a  systematic 
treatise  U[K>n  Orthopiudics,  the  reader  must  not  expect  to  find 
in  it  an  exhaustive  description  of  every  kind  of  deformity  which 
ortho[ucdic  surgeons  have  to  treat ;  but  that  it  is  a  valuable 
work  must,  I  think,  be  admitted  by  all. 

Without  attempting  to  discuss  those  subjects  which  might 
be  considered  open  to  controversy,  I  have  added  a  few  brief 
Dotes  and  references. 

I  must  express  my  obligation  to  Dr.  E.  J.  Edwardes,  to 
wliom  I  am  greatly  indebted  for  his  thorough  supervision  of 
the  translation. 


KOBLB  SMITH. 


Queen  A!':(e  Stbeet, 
London,  W. 


TRANSLATOR'S   PREFACE 


TO 


HYDROTHERATEUTICS. 


To  suty  thiit  the  tninslalur't*  work  is  s  lubotir  of  tovc  iind 
ii  ilillicult  <>iie  wuuUl  lii;  but  a  trite  cxjtrrKsiun  wlicii  iip- 
pliud  to  a  tierman  scientiBc  vork,  yet  in  the  oase  of  Dr. 
Wiiit«niits'i;  itrticlt^  it  bus  been  only  too  true  n  one  ;  and  the 
retider  who  has  had  the  o]>]tortunity  of  RfuiDj;  the  urigiuul 
will  agree  with  the  Translator  that  a  mort?  difTicutt  task  than 
that  of  giving  3  goml  idioniatic  English  versioii  of  the  gifted 
Autbor*H  beautiful  laugiuigo  could  not  well  be  conceived.  The 
Auttior  iia»  in  the  case  of  liydrothern)iy  hecu  the  modL-rn 
[lioneer,  and,  conscious  of  hia  own  merits  fn  that  Boience,  baa 
jiroduced  a  work  which  fur  esplicitnesa  and  acientiflo  ohainctfr 
has  no  superior.  Let  no  jmor,  narrow-minded  mortal  now 
rxclaiin,  *  The  allopiitb  knows  uoiight  of  hydro]><klhy  ;  it  i!>  un 
uae!i)>lored  l«rritory  which  ht-  darea  not  Iri^piiHti  ii]M>n,  for  he 
luw  uo  scientific  basis  whereon  to  go,  and  therefore  cannot 
reooDvilc  hydriatic  mucuurv#  with  rational  mcdicinf '  (which  is, 
given  in  a  nutehcU,  the  substance  of  the  moat  forcible  argu- 
ments hitherto  levelled  against  the  adoption  of  tlie  water  cure 
by  the  oflUciual  school),  for  now  wc  ha\'e  W'internitz's  woi'k ; 
and  it  i»  to  he  lio^xid  that  in-  hiie  uut  s^iokcu  in  vain.     He  hua 
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ifliown   us    li<>w    in    tbu    smulIi-Ht   boust-'lioltl   thoHu   puvc^rful 
methods  of  lowfring   tompunilurt;  l>y  tlii;  aid  of  watt^,  iiad 
coneequently  of  wiving  life,  may  be  adopted  without  much 
inc^mvenicnco  ;  and  tlien,  again,  how,  by  thecscrcise  of  a  little 
IngeTiiiity  upoii  tbu  ptirt  of  (bu  eoginver,  every  boKpitiil  may 
be  fiirnitthed  with    the   means   of  applying   the  most   pot«nt 
liydriatic   remediea,  skilled  attendance,  of  courae,  being  the 
only  further  absolute  requirement.    Yet  how  easily  couUI  tliitt 
be  ubt^iiued!     By  ii  liltic  i-xertiou  ut  first  auy  physiciun   can 
ti»in  an  intelligent  aen-ant  or  nurse  to  become  an   u-teful  a 
bathing  attendant  as  could  be  dci^ired,  the  one  requirement 
which  is aboolute  bciug  implicil  obedience     Tlie  Traushitor  hns 
trained  bis  own  servant,  a  half-cjiste  I'ortiignese,  to  such  a  pitch 
of  perfection — and  that  on  board  ship,  too — thiit  he  uewl  now 
or.ly  intimate  the  pnwcdure  h«  wijihes  carried  out  in  oiik-r  to 
have   it   mo»t    faithfully   attended    to.     Without   permanent 
personal   etujiervitiion,  he   can  rely  upon  a  high  tempexatura 
bi-ing  reduced  by  a  number  of  decrees   fixed  by  himself  on 
merely  intimalinj^  a*  much,  and  the  reduction  of  an  inHanima- 
tioa  by  means  of  water  he  seldom  requires  to  inspect.     These 
matters,  though  apparently  trivial,  yet  show  that,  confidence 
oucB  established  therein,  the  march  upwanU  of  the  water  cure  to 
one  of  the  most  prominent  positions  ever  held  by  .-l  therai)eutio 
agent  must  bo  both  sure  and  rapid.    Itut  it  is  hardly  necessary 
for  the  Translator  to  add  his  mite  to  the  overwhelming  amount 
of  physiological  and   priu:lical   proof*  Dr.  Winteniilx  has  fur- 
nishetl  in  this  hia  moiit  recent  work.     When  in  Colombo,  some 
lime  since,  the  Tmnslator  was  tilled  with  pleasure  at  bearing 
of  the  most  heroic  feat  which  bad  ever  been  uttcm])tf!d  in  that 
|HU't  of  the  world,  namely,  the  reduction  of  an  eaceswively  high 
(cJiipciuttU'c  by  mciini,  of  the  cold  bath,  and  ihe  saving  of  the 
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(mlient'n  life  thereby,  whcii  other  praetitioners  had  given  liim 
over.  Tlif  durini;  [>l)y«ici.iii  wlio  had  vonUired  to  do  thin  has 
now  the  reputation  of  being  fond  of  heroic  measures,  but  is  never- 
the!esfl deseiredly  poptiUr.  l{owevcr,it  takes  such  a  litne  for  a 
thempentical  fuct  to  gntn  ^ound  tlint  8inc«  1804,  when  Ciirn'e 
pubiiKhod  ioinc  rif  hi»  r«8ull»,  the  fact  of  n  cold  bitth  udmi- 
niKtfrecl  secundum  aiiem  being  u  certain  means  of  reducing 
pyrexia  tiad  only  travelled  iih  fur  uit  Ccylun  by  1883,  probably 
having  ovuriiMiiwid  various  otiier  places  in  its  journey  so  far ! 


In  th«  pious  endeavour  to  render  the  translation  ax  nearly 
us  possible  in  the  Author's  own  style,  the  Translator  fears  he 
li3H  now  and  again  otTi^ndiKl  iigiiinst  the  Iiiws  of  idiom  slightly  ; 
but  this  he  hopes  will  be  esciised  him,  as  fliat  can  hanlly  be 
uonsiderctl  ii  tmnsUtliun  which  will  be  practically  a  rewnttt-ii 
work  if  elabonUe  syntax  is  to  be  the  fixed  rule  without 
di'iKU'ture.  llie  greatest  difficulty  hua  been  to  liiid  English 
v<|aivalent8  for  certiun  German  phrases  and  words  which,  from 
our  previous  ignorance  of  liydrotbcmpeutics,  hav«  not  Ixwoiiiu 
giiivml  in  metlicnl  ti^rminology,  and  will  therefore  now  tdrike 
the  reader  as  unfamiliar.  Hctt,or  terms  m:iy  jH-rhaps  bo  in  use 
at  the 'hydropathic  institutions,'  but  the  doors  of  those  have 
hitherto  renutined  unoiicncd  to  the  student,  uiirl  it  is  unlikely 
that  they  will  now  bo  induced  to  give  medical  science  aa 
<ip|iortuni(y  of  ontieising  their  procedures. 

MelikiI'IUIK:  OetrmU-r  lt«i. 
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Iterliu,  iJ^ai— ifi.  Id.:  ■  ll.'ber  dii- Uobinqt.'  Ifcrlin,  1881.— 57.  Nilwbe: 
'  Dio  diiiilif^iTtuii  ■\Vid<'fst«nd>'l)i'we(irniiit*-n  11,  dtireo  plaumaaiuifB  .\riweu- 
diinjf  ill)  Tvimunlumclil,"  Drcsdyn.  IHOL— SS,  V,  Graflfr:  '  IJnnkwbrift 
d«r  Berliner  mpdipiniacibim  Gnuollnclind  nn  den  IJnt«rricbteiuiiU8l«r  ubur 
iIm Miulcbunturiien.'  1864. — 60,  Spiew:  'Die  Lehtv  van  di-rTurnkunat.' 
BkmI,  1*440-48.-60.  Sclin-bcr:  'Kinosatrlk  odor  dio  gymniuliiicbe  lleii- 
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Ijr  regulntetl  uiuveuieat  of  tliv  body.    Derived  from  '^viivit. 
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naked,  it  means  literally  7  t^x*^  yvfii'aiTrtKij,  the  art  of  regu- 
luting  »y»tematically  Ihe  muvement  ?  of  tin-  n»kcd  iKxly.  Among 
the  <ireeks  the  Doric  race,  and  especially  the  Lacedemonians 
and  Cretan's  were  forumost  iu  providing  for  ibe  culture  and 
develojiment  of  l.h«  body  by  exerciseri,  and  were  also  the  first  to 
recognise  and  introduce  nudity  as  necessary  in  gymnastics; 
aubscqui-ntly  all  the  other  Hellenic  nices  follow<^d  their  ejt- 
ample.  In  the  naked  state  the  whole  surface  of  the  body  could 
be  oiled,  aud  thus  could  attain  a  degree  of  lisaomencHK  and 
»U[»]>leness  which  could  nut  hf.  ac^ijiiired  in  any  other  way ; 
further,  nudity  enabled  the  spectators  to  observe  ncmirately 
tha  play  of  thi^  ninsck'8,  and  affordwl  to  artists  an  exceptional 
opportunity  for  study,  materially  helping  to  raise  Greek  sculp- 
ture to  it«  uupiiralleled  height  of  excellence.  The  naked  slat4s 
was  from  this  time  not  an  element  of  slight  importance  in 
Greek  gyninaHtics ;  far  otherwise,  it  whs  an  e^ssential  and  even 
iiitvgriil  part  uf  these  exereines,  and  with  juwticfe  deserved  the 
name  it  acquired  for  itself  of  jj  tiyy^  yvfipaa-TtK^.  In  lat«r 
times  the  name  wa»  changed,  and  Galen  cspuciidlj'  uoet)  the 
word  Kut)ais. 

Gymnastics,  as  a  general  collective  name  for  every  kind 
of  systematic  bodily  movement,  was  again  subdivided  as 
follows:  first,  competitiv«  gym/itaHiof  (or  'agouiBtik,'  from 
aytev,  a  contest,) ;  secondly,  gymnastics  raised  to  the  highest 
degree  of  strength,  or  (Uhtelics  (from  Si0\os,  contracted  to 
i&Ko9,  labour,  contest) ;  and  thirdly,  acrobatics,^  the  develop- 
ment of  complicated  combinationtt  of  movcnn-ntK  calculated 
to  display  the  supplenesK  of  the  body  in  the  most  favour- 
able iiuinner.  If  we  separate  these  groups,  each  of  which 
in  the  course  of  time  has  allalned  to  an  indepi-ndeni  exist- 
ence, gymnastic!*  apjieara  as  the  art  most  effectually  adapted 
to  bring  the  strength  and  liaaomeneM  of  the  body  to  the 
liighcst  pitch  of  health  and  beauty,  its  purpose  is  to  prepare 
mmi  for  vpcciul  ainitt,  and  it  is  a  means  for  attaiuiug  the 
highest  degree  of  bodily  and  mental  beauty  and  rigour.  It  is 
prt'ciscly  in  this  sense  that  gyniuiwtics,  as  practised  by  the 
Greeks,  have  been  unattained  by  any  other  nation,  and  are 

■  AcrnbaliR]!,  dnrWrJ  (rom  ixpadarttf,  to  go  on  to  tlw  lop ;  Iiv<(.  ^llf^i !  and 
fisrtlr  ^  S»lr*ir,  to  gn. 
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«v«i)  more  to  be  admired  on  thnt  n«cniint  tlinn  because  of  the 
eoormous  exhibitions  of  strength  which  were  displayed.  In 
this  limited  seiitie  ^ymnustics  may  be  divided  into  active  move- 
mcnte  in  which  the  individtinl  imeM  hiit  owti  muscular  {mwct; 
aad  pnKaire  morcrnvnts,  in  which  the  individual  i^  moved  by 
outside  force — tliat  is,  either  by  thu  bunds  of  men  liuiiicHl  for 
the  puriJOMv  {pifyloti-Vxt,  ffymnaateB)  or  by  jiowers  of  another 
kind.  Faisire  muvcmentv  «f  thv  latter  sort  ure,  for  esamide, 
the  different  kinds  of  travelling  in  carriages,  xhips,  &c.  Riding, 
on  IJic  voutniry,  is  »  mixvd  movement,  since  on  the  one  hnnd 
the  individual  is  carried  forwartU  by  the  strength  of  the  horse, 
wliik*  on  the  otlier  hand  he  must  sustain  himself  by  hiit  own 
muscular  caergj'  in  ordt-r  to  pruocrvc  bis  seat  on  the  back  of  the 
animal. 

The  movements  of  the  body  of  the  patient  imparted  by  the 
hand  of  a  trained  gymnii^t  can  only  bv  cither  of  the  kind 
which  affect  the  nonnal  mechanism  of  the  joints,  such  us 
flexion,  exteudiun,  iibduciion,  adduction,  ice.,  in  the  different 
joints  (passive  movements  in  the  narrowest  sense),  or  havo 
nothing  to  do  with  the  joints  und  consist  only  in  pressure  or 
nibbing,  applied  to  differmt  parlM  of  the  lx>dy.  Movements 
of  Uti*  (tort  were  named  by  the  Greeks  Atiatrip9is,hy  the 
I.atinB  Frictio,  and  more  recently  are  generally  called  by  the 
French  name  Miusage. 

A»  it  is  the  object  of  this  work  Ia  decide  the  qurMioii  what 
oae  can  be  made  of  these  different  kinds  of  movements  for  the 
preservation  and  restoration  of  health,  it  is  needfid,  in  the  first 
inatunce,  toglanci-  a(  the  different  methods  of  gymnastics  as 
evolved  amongst  the  nations  who  have  most  developed  them, 
sad  ai  a  mutter  of  course  we  begin  with  the  Grcrekx. 

Tlie  Oreek  gymnastics  were  most  intimately  connected  with 
Ut6  sacred  games,  amongst  which  were  the  prize  contests  in  tlie 
different  viirietiea  of  exercises.  These  were  Nema'an,  Pythian, 
Istlimian,  and  above  all  others  the  OlymjHc  games.  Greek 
gymnastics  began  to  develop  with  the  initiation  of  tlie  Olympiu 
gmiDSH,  flourished  co-teinporaneouBly  and  finally  disappeared 
irltl)  them. 

The  date  of  the  establishment  of  the  Olytnpic  games  ia 
lost,  in  the  midst  of  ages,  and  tmdition  natnes  Hercules  as  their 
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foonder,  he  having  instituted,  on  the  aite  of  the  later  Olympia, 
a  lacv  in  which  he  himself  ym*  the  victor. 

After  a  period  of  &buloug  legend,  the  historical  time  of  the 
Olympian  t-oiit«st«  hcgin«  with  IphituM,  vrbu  arranged  the  feiitivals 
(before  only  irregularly  conducted,  and  indeed  for  a  time  quite 
foi^otten)  in  a  dulinite  manner.  The  result  was  that  they 
were  held  every  fifth  year.  The  princijHil  means  by  which 
Iphitiis  obtained  this  regularity  was  by  the  institution  of  the 
sacred  truce  {tKexiipta,  or  amiiMice).  This  consisted  in  the 
proclamation  of  a  Iruoe  from  war  dimug  the  month  in  which 
the  festival  took  place.  The  beginning  of  the  sacred  month 
(Upoftiivia)  was auuounocd  by  the  lieralds  of  peace  of  the  peojile 
of  Klia  in  their  own  land  fir»t  and  afterwards  in  the  other 
Helleoic  states,  and  with  the  first  day  of  this  mouth  every 
Greek  vould  repair  to  the  festival  unhindered  and  fearless  of 
harm. 

After  a  secure  foundation  for  the  holinesa  of  the  festival 
had  been  .secured  iu  this  manner,  the  series  suffered  no  inter- 
ruption, but  the  full  light  of  history  only  falls  uiwn  them  some 
time  later,  when  the  victors  iu  the  different  contests  were 
distinguished,  and  the  Olympiads  began  to  serve  as  chronolo- 
gical data.  This  was  in  the  28th  Olympiad  (108  years  after 
tlie  re- establishment  of  the  games  by  Iphitus),  in  which 
Corabus  of  Elis  triumphed  (in  the  year  393ft  of  the  Julian 
period,  23  year*  before  the  building  of  Rome,  and  777  years 
B.C>)  In  the  6th  Olympiad  the  victor  was  adorned  with  the 
crown,  by  the  decree  of  the  Pythia,  the  games  becoming 
thereby  ffrt^xu-irt]!. 

The  victor  received  a  crown  of  wild  olive,  and  also,  as  in 
all  sacred  games,  a  palm  branch,  which  he  held  in  his  hand; 
this  last,  a»  Plutarch  believed,  because  the  palm  is  an  emblem 
of  strength,  inasmuch  aii,  whenever  bent,  it  immediately  Tetumtt 
to  an  uprif;ht  {position. 

The  Olympiad  in  which  Corcebus  was  the  conqueror  wiis 
reckoned  anew  as  the  iirst,  and  thence  followed  an  uninter- 
rupted sf-riea  of  286  sacred  festivals.  Iu  the  year  369  a.o.  the 
Olympic  contests  (which  had  been  discontinurd  for  some  time) 
were  re-established  by  the  Emperor  Valens  Augustus.  In  the 
16th  year  of  the  reign  of  Theodosius  the  games  finally  ceaeed, 
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S  Olympiads  after  the  first  fi^slivul,  in  wliicli  Coroebus  VM 
victor.  Thia  hap{>eD(;d  iu  the  yt-ai  3i>4  A.v.  Two  years  after- 
warda  the  Alaric  hosta  overran  the  Peloponnesus  and  dvHtroyed 
the  splendid  trwisurus  of  nrt  which  a  thousand  jear&  of  un- 
diRturbed  development  had  accumulates).  Xq  tireece  tho 
Dlympio  fesiivals  t^oniinued  to  be  held  throughout  all  national 
cbaages,  from  a  fabulous  antiquity  io  its  final  de«truotion  tu*  a 
kingdom.  Since  th«  rt^-enlahli^hmenl  of  these  gameR  by 
Ipbitos,  1,279  years  had  passed,  and  1,171  yt-ai-s  since  the  first 
Olympiitd  (Cora-bus).  With  thcaegamestheOreek  nationality 
developed,  with  them  itllouriahed,  and  with  them  it  fell,aclear 
proof  of  the  intimate  connection  betwei;n  Iht-  tvro,  luul  ako  of 
the  inBiienoe  exerted  by  practically  directed  gymnaatics  U[ion 
the  wellbeing  of  a  race. 

The  Oiyiiipic  festivals  coii^isti^d  of  various  gymnantit  eoin- 
petitions  {dyiav  yvfiviitot)  and  horse  races  l^dytbii  ijDTMrdr). 
A  musical  contest  {aymv  liovtriitJt)  was  addi^  to  the  Pythian, 
N'ema-Jin,  and  Isthmian  games,  but  not  to  the  Olympie. 
Kovcrthelcss,  celebrated  poets,  such  as  I.ysius  and  Lucian, 
recited  their  works  (but  not  in  competition)  at  Olympia  to 
the  assembled  Greeks.  Dnly  Greeks  wrho  were  free  and  in 
full  enjoyment  of  all  their  rights  as  citizens  might  ap|H-ar 
as  competitors  for  prizes  (later  on  Romans  also);  barbarianH 
were  only  admitted  as  spectators.  Matrons  were  forbidden  to 
look  on  at  the  gumes  under  severe  penallies;  maidenn,  howevi^r, 
were,  strange  as  it  appears,  admitted.  The  looking  on  at  these 
games  vm  in  itself  n  trial  of  strttngth,  for  they  look  place  in 
the  hottest  month  of  the  year  (in  the  time  of  the  summer 
Mobttee),  and  the  spectators  were  obliged  to  sit  with  uncovered 
heads. 

The  gymnastic  contests  in  connection  with  the  festival 
games  were  at  firvt  few  in  number,  but  in  the  course  of  time 
increased  considerably.  In  the  time  from  the  re-establishment 
of  the  games  by  Iphitus  to  the  commencement  of  the  Olympiads 
of  history,  the  simple  race  (£f)n;ior)  formed  the  only  competition. 
In  the  14th  Olympiad  the  double  course  [BtavXot)  was  added, 
which  amounted  to  twice  the  dist'Uncc  of  the  iirsi,  aud  in  the 
following  Olympiad  the  fioXt;^ov  was  introduced,  a  long  race 
•eveml  times  as  long  us  the  St'avXot. 
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In  thill  Olympiad  aIku  complete  ntidity  vas  eujoined  att  a 
necessary  condition,  whereas  before  a  girdle  i-n-ipi^wiia)  had 
b<»n  permitted.  In  the  18th  Oljinpiad  wrestling  uud  the 
oont<^  of  the  five  giiines  [PunUtthUiii)  were  instituted ;  in  the 
23rd  Olympiad  boxing  was  introduced;  in  the  25th  racing 
with  four  fiill-growu  horses  abreast  {X-mTaiv  reXimv  Spiifios), 
In  the  33rd  Olympiad  apjif-irud  the  first  Pancration,  or  com- 
plete contest,  and  at  the  same  time  racing  ou  horseliack  was 
begun  (XvTrot  «iXij»),  In  the  37t.h  Olympiad  prizes  were  tirst 
awarded  to  boys  for  runuing  and  wrestling.  In  the  4I»t 
Olympiad  boxing  began  for  boys,  and  in  the  fiSth  running  io 
armour.  The  team  of  mulps  wns  introduced  in  the  70tli  and 
racing  with  miu^a  in  the  7l8t.  In  the  93rd  Olynipiiul  racing 
with  two  fLill-grown  horses  began  {linTwv  TiKei'mv  ffuviapCt)} 
in  the  96th  the  contests  between  heralds  and  truiiipeters; 
in  the  991  li  the  races  with  teams  of  four  foiilw  (irmXon'  apfuiai) ; 
in  the  ISIst  also  with  single  fools  {wSikot  Ke\i]s),  and  in 
tlic  145th  Olympiad  the  Pajiaraliim  {coinplcle  cont«Bt)  of 
boya. 

Through  this  increaee  to  the  contests  the  Olympian  games, 
which  at.  the  bfginTiing  had  only  lasted  one  day,  were  length- 
ened to  five  flays.  This  time  was  nol,  however,  entirely  occu- 
pied by  the  gymnastic  encounters,  there  were  also  sacrifices 
and  festal  procexsions.  I^et  us  now  consider  briefly  the  most 
itnportaiit  of  the  gymnastic  contests ;  and  we  naturally  begin 
with  the  most  aucipnt-,  namely,  racing,  in  its  different  forms. 

I.  The  nimjile  race  {Bp6p,o9)  consist^  in  a  single  run  over 
the  whole  coiu-se  (ffTuStov),  which  measured  1. 000  feet.  Th« 
Qflual  length  of  the  Ktadiuin  wai<  600  (irecianfeet=(!25  Roman 
=569  French  =  about  180  metres.  The  double  race  (SiavXos) 
liad  to  cover  this  course  twice,  the  rimuer  proceeding  on  one 
side  of  the  stadium  to  the  goal,  round  which  he  ran  in  a  short 
circle,  returning  on  the  other  side  of  the  stadium  to  the  sttirling 
point.  In  both  kindii  of  race  the  cuTiipL-liljirs  ran  either  in  a 
8tutc  of  complete  nudity  or  encumbered  by  weapons  (oirXn^ 
&p6/ua}.  The  long  nice  {BoKi-xos)  extended  to  a  much  greater 
length,  varying  between  seven  and  twenty-two  stadia.  This  per- 
formance required  an  extraordinary  effort,  and  not  uufreqnently 
led  to  the  death  of  the  lompi't itors   from  cxhuu»tion.     The 
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oompetitorx  training  am  runnt^m  required  jitrong  legs  but  narrow 
Khoulders.  For  this  reason  Socrates  condBOinflcl  tli«  vinTciee, 
as  not  developing  and  Kircngtiicning  tlie  body  equally.  The 
race  with  weajmns  was  at  first  run  with  shield,  helmet,  and  l«g 
greav«e,  later  on  with  the  ehicld  only.  lu  i-arlivr  times  thu 
iac«rs  did  not,  it  wniild  m.*(*ni,  anoint  their  bodies  with  oil,  for 
in  the  contests  recorded  by  Homer  the  use  of  oil  is  not 
inentioned.  When,  howcvi-r,  in  the  15th  Olympiad,  the  last 
reetige  of  covering  during  the  race,  viz.  the  girdle  (perisonia), 
wu  thrown  aside,  the  oiling  of  the  wholi;  body  of  the  runners 
wu  adopted.  The  oonl«.*l«  between  boys  in  the  Olympian 
games  consisted  only  of  the  simple  Spo/iot.  TIic  quiet  walk 
(iriptTrmtiv)  wjw  rt^'oinmvnde<l  by  Greek  physicians  as  a  means 
of  maintaining  health.  In  many  ]iart«  of  Greece  the  maidens 
also  ran  rucei^  but  not  in  Olympiu  itself.  Plato  directed 
nudity  for  the  latter  up  to  the  age  of  13,  and  from  13  to  '20 
Uie  wearing  of  a  suitable  garment. 

2.  Leaping  (aX/ia)  formed  no  competition  by  itself,  but 
was  an  essential  part  of  the  Pentathlon  (see  below),  and  finds 
here  its  most  natural  connection  with  the  race.  For  lielp  in 
leaping,  the  Greek*  uned  leaping  weights  (aXr^pfp),  that  is, 
wijightaof  lead  or  iron,  something  like  our  bar-bells,  which  were 
gnis)>ed  o»v  in  each  hand,  and  by  the  throwing  fonimrds  of  the 
arms  increased  the  speKl  of  the  body.  As  th«  distance  which 
the  Agonistes  covered  in  their  leaps  was  not  seldom  50  (29^ 
Kngliflh)  feet,  and  wa>>  without  a  run,  we  may  very  well  a«suuie 
that  the  leap  must  have  been  takt-u  from  a  raised  standing 
place  (possibly  from  a  spring  board).  In  the  leap  likewise 
the  body  was  naked  and  oiled.  Dumb  bells  were  used  lu 
tb«  SNue  way  as  our  *  bar-hells  '  in  the  Fala>stra  in  the  varioos 
ftroDgthening  gymnastic  exercises,  and  are  mentioned  in  the 
gjnnnastic  dietetics  of  the  later  Gn-ek  phyfliciacs,  Galen  and 
AntylluE. 

Aretirus  recommends,  in  addition  to  other  bodily  exerciees, 
swinging  with  the  jumping  weights  as  a  remedy  for  chronic 
faendlaehe. 

3.  Wrrttling  (iraX*;).  Aci-oriling  to  mythology,  WdXaiarpa, 
daughter  of  Hermes,  invented  wrestling. 

The  Homeric  heroes  carried  on  wrestling  dressed  with  tliv 
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perisoma,  but  vithout  their  bodies  being  oiled.  In  the  15th 
Olympiad  thu  use  of  the  girdle  was  discontiaued  imd  the  body 
of  Ibe  vreatler  was  anointed  and  .sprinkled  with  the  dust  <if 
the  PalaiBtra.  The  oiling  was  under  the  care  of  attendanta 
specially  nppiiinted  to  this  office,  viz.  the  Aletptes.  At  the 
same  time  the  loose  epidermio  scales  were  peeled  off  by  means 
of  iL  curry  comb,  the  atUngit  {^varpa,  «(ri^7i«),  so  as  to  keep 
the  sarikoe  of  the  body  smooth  and  supple.  Fixed  rules 
regulated  tht-wrt'stling,  re«tricting  it  to  movements  cousidtred 
pennis:>ible  nnd  grat^eful.  lu  HtAndlug  wreslling  {ttoXti  opffij), 
the  thrown  combatant  was  allowed  to  rise  and  return  to  the 
contest.  WHiot-vt-r  was  thrown  three  times  was  conquered. 
In  the  rolling  wrestling  {liXivSTia-ia),  the  combatants  contested 
while  lying  on  the  ground,  until  one  or  the  other  was  dechiretl 
conquered.  Tlie  Inst  spcL-ies  of  eonle^rt.,  however,  whs  ni»l  only 
carried  out  in  Oiympia  but  formed  also  a  part  of  the  Pancraiion. 
Also,  from  a  medical  point  of  view,  it  certuin  sort  of  wrestling 
WHS  rcronimeiided  bv  physicians  of  a  later  dale,  such  as  Antyllus, 
espeeinlly  as  a  remedy  against  obesity. 

4.  Dink  throtvin;/  (ii<TKoffo\la),  The  disk  wmu  a  plate  of  . 
bra»it  without  a  handle  and  of  considerable  weight.  It  was 
thrown  from  the  right  hand  into  Ihe  air,  the:  thrower  stimdiug 
on  a  raised  place,  And  the  spot  marked  where  the  disk  first 
touched  the  ground.  Whoever  threw  his  disk  the  farthest  was 
the  victor.  The  disk  was  not  thrown  at  any  kind  of  mark.  In 
this  sort  of  contest  also  the  performances  were  mnrvellouii :  the 
Cretan  Phayllus  threw  his  disk  95  feet. 

5.  Javdin  thruivlnii  {aKOVTiov).  In  this  case  the  javelin 
was  thrown  at  a  fixed  target,  as  a  preparation  for  war  and 
hunting.  This  exercise  especiiilly  improved  the  strength  and 
facility  of  the  right  arm,  iih»rptrued  the  eyesight,  and  gave  to 
the  whole  body  a  fine  manly  carriage. 

6.  The  contest  of  fivr  {■KtvTaBXov)  included  all  the  five 
above-mentioned  gymnastic  exercises.  The  object  of  this 
eombinatjou  was  that  the  body  should  not  only  be  trained  for 
one  special  sort  of  contest,  hut  as  harmoniously  as  jiossible,  so 
that  strength  and  dexterity  should  be  equally  balanced. 

Jumping,  disk  throwing,  and  javelin  throwing  alone 
carried  on  in  the  I'entathlmi ;  racing  and   wrestling   forioedJ 
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se[xuate  contests.  The  nicv  in  the  Pentathlon  was  the  single 
»t*diuTn  or  the  double  rm-e  without  being  handicapped  by 
WMptHiB.  The  order  in  whk-h  the-  difforcnt  performances  fol- 
lowed one  imother  is  not  known  for  crrtiiin,  but  Itorkh's 
iiocount  Reems  the  most  probable.  According  to  him  thi- 
Pentathlon  began  with  leaping,  then  followed  the  racing,  then 
dink  throwing,  then  spear  tlirowing.  and  wrestling  formed  the 
coDcIusion.     This  order  is  alluded  (o  in  the  ancient  verse : — ' 

£A;ia,  iro&iMi((T^,  Sutkov,  dftovra,  itoXitv. 

nping  ma  tccomp'inicd  by  the  mu^ie  of  flutes.  It  is  a 
matter  of  iinoertAlntir  whether  it  was  necessary,  as  Burette  and 
Hermann  believe,  that  in  order  to  obtain  the  *  crown '  the 
competitor  had  to  be  victorious  in  all  five  diviitionR,  or  whether 
the  one  who  was  victorious  in  the  greateet  number  of  oontestH 
received  the  prize. 

ArislotJe  doMcribes  the  Pentathlon  as  the  finest  onotMts, 
because  strengib  and  agility  were  equally  required.  Alio, 
medically  considered,  the  Pentathlon  wan  highly  prized. 

7.  Hoxiny  (ttuy^iJ)  em-passed  ail  the  above-mentioned 
I»erformances  in  the  gravity  and  danger  of  the  contest,  since 
the  pow«rFiil  blowa  of  the  list  enveloped  in  thong!«  (I'/taWer, 
oestos)  inflicted  severe  injuries.  The  heads  of  the  boxers  were 
therefore  for  the  uioai  part  covered  with  scard,  and  the  ears, 
being  particularly  eiposed  to  injury,  were  generally  mutilated. 
TTie  extravasations  of  blood  in  the  mutclcs  of  the  ear,  which 
finally  underwent  cicatricial  contractions,  are  known  by  the 
name  of  *  othiematoma.'  Also  the  teeth,  the  nose,  and  the  chin 
were  much  eiposed  to  injury.  Celebrated  boxers  were  on  this 
nccoimt  represented  in  statuary  with  crippled  e«r»  ( wroirixTof t»). 
'  Clo«ing  in '  and  wreatling  were  not  permitted  in  boxing,  which 
was,  on  the  contrary,  restricted  exclusively  to  blows  with  the 
armed  fist.  Tlie  wilfully  killing  of  one  "pponent  by  the  other 
WB8  atrietly  forbidden,  and  if  such  an  act  was  proved  to  be 
intentional,  then  the  victor's  crown  was  not  given  to  the 
survivor,  but  ascribed  to  his  dead  opponent.  When  one  com- 
hatant  recognised  his  defeat  he  signified  it  by  holding  up  a 
hand. 
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From  tbe  great  strain  upon  the;  inueciilur  powprs,  the  adroit 
evRHJon  of  tlit^  attempted  blows,  the  swiftness  in  returning  iJiem, 
and  the  habit  of  meeting  threatening  danger  with  a  calm  ere 
nnd  steady  hand,  boxing  served  espcciiilly  lu)  a  prejtaration  for 
baltU*.  For  tnedieal  reanonn  this  enereige  i>  nntimdlv  not 
suitable,  and  it  is  incomprehensible  how  Aret*eu«  can  have 
recommended  it  for  giddiness  and  chronic  headache. 

8.  Tlie  Paiiatttion  (-TrayKpaTinp,  comfilrir.  txtrci^es)  was 
8tiU  more  dangerous  and  alarming  than  boxing,  because  in  this 
escreisc,  in  addition  to  blows  with  Hie  fixt,  nny  other  attack 
upon  the  opponent  was  allowed.  In  conseqiienec  of  this  nrnch- 
increased  danger  to  life,  only  the  strongest  athletes  venturetl 
to  engage  in  it.  As  the  hand  wa«  obliged  to  remain  free  in 
order  to  seize  the  adversary  it  was  not  wrapped  round  with 
thongs,  and  therefore  the  blow  of  the  fist  itself  was  not  so 
dangerous,  but  the  contest  was  pursued  with  extreme  acrimony 
and  without  cessation  imtil  the  antagonist  acknowledged  him- 
self  beaten  by  raiiiing  up  a  hand.  If  bcith  comlvittmts  fell  to 
the  ground,  no  interruption  to  the  fight  took  lUai-e,  hut  eaHi 
endeavoured,  by  clutching,  pressing  of  the  windpipe,  breaking 
and  twisting  the  6nger3  and  toes,  Ac,  to  induce  his  adversary 
to  give  up  the  contest.  Biting  alone  was  forbidden  by  the 
rules  of  the  fight..  To  concju? r  both  in  wrestling  and  the  Pan^ 
cration  on  the  same  day  in  the  Olympian  giimes  was  the 
highest  attainable  athletic  feat.  After  Hercules,  who  was  the 
firit  to  accomplish  this,  there  were  only  eight  other  combatants 
in  the  whole  course  of  the  Olympiads  who  reached  this  piteh  of 
excellence,  and  who  com^equentty  received  the  title  of  Hem- 
clidfs.  The  victors  in  one  of  the  fimr  sacred  gsimes  (UpoveiKijt) 
were  heaped  with  honours  in  their  native  cities.  If,  however, 
one  had  been  successful  in  all  four  wjicrcd  games,  his  fame  as 
irtpioBovtiintf  was  srtill  greati^r,  and  became  known  wherever 
the  Greek  Inugnage  and  customs  existed.  One  of  the  most  eele- 
bmted  Periodonikes  was  Tlieagenes  of  Thasos,  who,  ac<'ording 
to  Plutarch,  gaintKl  1,200  crowns,  partly  in  the  four  sacred 
games  and  jKirtly  in  other  contests. 

9.  Chariot  racing  does  not  take  the  same  position,  from 
a  gymnastic  point  of  view,  as  the  other  exercises,  since  the 
possessor  of  the  carriage  was  not  himself  obliged  lo  driw  t 
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horses,  but  oould  nominate  a  firiend  to  do  so  ;  nevertheless,  in 
the  event  of  victory,  hr  rt-ceivcd  th«  prize  for  the  pt-rformiinoe 
of  his  horses  and  driver.  When  Alcibindea  had  in  tJiis  manner 
won  the  victory,  AgesiluuH  det«rmiDed  (o  eond  his  sister 
Kyniska  at  the  next  celebration  of  the  Olympic  games  t/i  drive 
a  chariot  with  two  horees,  in  order  to  show,  if  she  ^ined  the 
victory,  that  hucocss  in  churiot  racing  was  not  a  proof  of  ntanly 
MTength  and  personal  skill,  but  only  an  evidence  of  riches  and 
expenditure.  She  won ;  and  after  her  several  l^cedxemonian 
and  Miiccdonian  women  did  the  Htme. 

10,  Hacea  ridtUii  on  fvit-grawn  korsfit  (i»nr^«  x/XijTt) 
and  coltf  (xe'Xirri  irwXo))  wi-re  held  in  high  honour  in  the 
great  fiiiKtival  games,  and  powerful  kings,  sueh  as  Hiero  and 
Philip  oT  Macedon,  competed  nnd  won  in  this  kind  of  contest. 
The  introdnction  of  riding  into  the  sacred  games  must  have 
been  simultaneoas  with  the  employment  of  cavalry  in  war.  In 
the  heroic  times,  and  even  for  long  after  the  Trojan  war,  the 
Greeks  used  fighting  chariots  exclusively  in  battle,  and  never 
fongbt  on  horseback.  Id  the  time  of  the  Persian  war,  however, 
fighting  from  chariots  was  quite  abanduned  by  the  Greeks,  »ud 
the  use  of  cavalry  was  substituted.  The  chariot  was  then  only 
used  by  the  Greeks  in  moes  and  other  peaceful  pursuitti.  and 
lb«y  were  only  used  in  battle  by  barbarians.  The  saddle 
proper  and  stirrups  were  unknown  to  the  Greeks,  and  they 
rode  only  upon  a  cloth  laid  upon  the  back  of  the  horse  and 
kept  in  place  by  a  girth.  Plato  estimates  riding  very  highly 
aa  a  preparation  for  war,  and  mo^t  stmngly  reeommeuds  this 
exercise.  Pliny  praises  its  beneficial  effect  upon  the  digestive 
of:gans  and  its  strengthening  action  on  the  ehest,  6anks,  and 
thighe.  Aci-ording  to  AntylUis,  it  is  not  only  ffood  for  the 
•totnach  but  also  purities  and  sharpens  the  organs  of  sense ;  on 
the  other  hand,  he  considers  it  hurtful  to  the  chest.  The 
opinions  of  AristotU;  and  Hippocrale«  na  to  the  effect  of  riding 
apon  the  fM^xuol  instinct  are  very  different.  Aristotle  thought 
tb*t  it  excited,  because  by  it  the  genital  organs  were  heated 
and  were  even  enlarged  with  increasing  age.  On  the  other 
hand,  Hippoeratea  maintains  that  continual  riding  may  even 
cjuiae  impotence  (as  well  as  sciatica  and  podagra).  From  a 
medical  point  of  view,  riding  was  highly  esteemed  even  in  the 
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time  of  Socrates.  G&len  remarks  that  boy<  may  bvgiu  to  ride 
as  soon  tx  they  have  coinpIetcJ  their  seventh  year. 

Shooting  with  the  h&w  {ro^aavvi])  had  no  place  in  the 
OljmpiaD  games. 

FigfUiTig  witli  ivtupoiV!  {ovKofia'y^la)  WBfl  never  [inictiaed 
in  Uie  Greek  games  of  historieal  times;  but  wns  carried  on, 
according  to  Homer,  in  the  frames  which  vere  held  at  the 
obaeqiiics  of  Pntrochi«. 

Hunting  (icvv^itria)  was  valued  for  both  medical  and 
athletic  reasons.  The  story  runs  (hat  Asclepias,  Machaon, 
and  Podaleirios,  who  were  sucklings  of  the  Ccntamr  Chiron, 
became  celebrated  huutsmen.  Plato  and  Xenophoii  both  wrote 
in  praise  of  hmiting. 

Balking  and  Swimming  were  highly  esteemed  by  the 
ancient  Greek*.  Wjinn  lntth»  were  necessary  for  the  purpose 
of  cleansing  the  body  from  oil,  i^wpiration,  and  the  dost 
of  the  I'aljestra,  and  therefore  were  alwayt  indulged  in  at  thu 
t<'niiination  of  t  ht?  gymnastic  exerci«<w,  and  the  repast  followed 
the  hath.  At  a  later  period  in  Greece,  when  the  old  customs 
wen-  gradually  falling  into  disuse,  the  liizurioiis  warm  bath 
became  customary  and  enervated  the  body  to  a  very  great 
ext«nt. 

For  medical  piir]>o»>es,  sweiit.ing  baths  with  dry  hot  air  were 
in  use  in  Sparta  at  an  early  date,  and  after  their  introduction 
among  the  Koman^  were  called  Jjaconica'.  The  cold  bath  and 
swimming  in  rivers  and  in  the  sea  were  aUo  much  pnictised, 
and  Aristirtle  thoroughly  explains  why  icwimming  in  salt  water 
is  e-asier  than  in  fresh.  The  importance  attributed  to  swim- 
ming as  a  bodily  exercise  wan  shown  by  the  proverb  ftijrt  vtt» 
/i^t ypdftftara  {tif^lillerae  didirit  7ifr  Kfr(rtrf),  which  was  used 
to  designate  tho»e  persons  who  enjoyed  neither  a  bodily  nor  a. 
mental  cultivation. 

In  Home  also  swimming  was  highly  approved  of,  and  the 
heiilthy  and  manly  young  men,  after  the  duaty  exercises  in  the 
Campus  Marlins,  resorted  to  the  flowing  Tiber,  and  were  re- 
freshi'd  and  cleansed  by  swimming.  Horaco  advises  sleepless 
people  to  anoint  themsi-Ivcfl  and  swim  three  times  across  the 
Tiber. 

Of  great  importance  were  the  oiling  and  rubbing  after  the 
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imsh  ;  con]iei'iuetitljoilfiaska(X^xif90»)aadcun7camb(i(ffT\i7- 
71*)  were  ncccHauy  accoiuputiitm-iit*^  of  bnUiing.  From  tlio 
tlnw  of  Hiii^iocrati^it  to  that,  of  (ralen  medical  nibbing  {arA 
only  before  and  after  gymnastic  exercises  and  before  and  after 
the  both,  bat  aim  at  different  times  of  the  diiv  mid  Tor  ilifferent 
diwufrnr)  was  brought  to  so  great  a  degree  of  perfection,  that 
tbere  were  many  theories  advanced  upon  the  Kubject,  and 
tuiotts  kinds  of  nibbing  were  di^itiiigni^btH]. 

Hipjiocratet),   in   bis  work   '  De    Articulis,'    writeo,    '  The 
tysieian,  besides  being  ucoompliehed   in   many  other  wajK, 
aUo  understand   niassagt-,'     Maumge  may  be  used  for 
strengthening  a  loose  joint  and  also  for  loosening  a  stiff  one. 
Wc  shall,  however,  describe   the  details  of  this  process  far- 
ther on. 

These  further  details  are  partly  to  be  found  in  the  i>art 
'he  Officina  Medid,'  which  the  work  coiilains:  'Frictio  si 
rebem«nt>  »it,  durari  corpus ;  si  lenis,  molliri ;  si  multa,  minui ; 
simodica,  impleri;'and  this  pamphlet  forms  the  foundationer 
all  later  trealiM-«  of  anltquily  dealing  with  rubbing. 

KinelicaveTe  specially  considered  in  the  mechanical  syittem 
of  A«elepiades  (138-56  II.C.)  Aecordini;  to  this  sij-stem,  the 
vkolr  iKNiy  roni'i.ited  "f  nunibfrlexM  ciinalH  furined  by  combina- 
tioBs  of  atoms  (provided  with  sensation),  through  which  iJic 
bnnKmra  of  the  body  moved.  If  thi^  process  ixtntinued  without 
dtt(urbHuc«,  health  vas  maintained;  if  the  conlniry,  discnsc 
taperreocd.  The  normal  movement  of  the  humours,  however, 
■a*  disturlted  by  aboormal  rixe  of  tin-  atoms,  by  denmgement 
•if  their  order,  by  their  too  great  number  and  by  swiftness  of 
■aorement,  also  by  abnormal  nairon-ing  or  widening  of  the 
caaaU.  Prnceeding  on  this  astinmption,  A»clrpindcs  almost 
nni|detely  gave  up  the  use  of  medicine,  and  endeavourw]  in  'H« 
t4ac4'  to  restore  fri-e  movement  of  the  atoms  by  means  of  fric- 
tion, fbe  me  of  which  led,  amongst  otlter  tliingx,  to  the  knuw- 
Ir^e  iif  Ibe  iinrcotie  flfri^t  priNhitx-d  by  ga-utie  fUrokings  wiih 
Ihr  fingers.  Preijiient  active  and  [KiHiiive  movements  and 
tnths,  especially  cold,  were  employed  for  the  same  piir|iO!ie. 
FrictiUf  aqua,  geetutiv  wen-  his  chief  remedies.  Celsus  devotes 
Kiicb  care  to  describing  tJie  'commnnia  rmttttia,'  which 
nnc^ed  their  greatest  development  under  Asclcpiades.  Tliey 
11.1-  V.  c 
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were    the    *  frictio,'    *  nnctio,*    ^gestatio,'    *  abatinentja,'  and 
su(torific»,  alto  vick  diet- 

G.altn  Itkeiriiie  gives  to  'frictio'  and'exercitatio'  a  poaition 
of  importance  in  his  thfiBpcuticH,  and  makes  a  t-lcai-  distinc- 
tion betvfccn  active,  pOftsivv,  and  (luuipoiind  movttinents.  His 
expresRion,  '  Fsi  ilotriha  iUi  est  gymnaAtiP  minister  ut  medici 
coquu«,* '  is  funiiMJ,  for  of  ttic  c-ook  undcrgtuDdM  Ihi-  pn^iuirat  ion 
of  mentfl  and  driiikit  withont  knowing  their  elTcct,  whilst  the 
physician  knows  well  the  effect  without  heiiig  able  to  under- 
take the  pre[>ariition,  wi  may  the  pdiiotrllm  be  very  skilTuI  in 
acoomplitihing  the  movements  prescribed  to  him  by  the  scientific 
gyuiuast,  without  being  able  tu  account  for  the  c&'cct  which 
they  proilucp. 

The  movements  performed  outwardly  npon  the  body  were 
especially  rei-ornmended  by  Plato  for  their  bcnt;ficial  ttlTt-cts,  for 
every  movement  or  succnssion  of  lliisi  kind,  whether  it  be  in 
a  swing,  on  horsebtick,  or  on  board  shi]i,  acts  favourably  upon 
the  tmdy  witbciiu  priKliiciiig  fatigtie.  it  improves  digcs(ioii,«ud 
also  promotes  health  and  beauty.  This  ho  shows  specially  by 
the  cwimple  of  the  Athenians,  who  carried  their  crx-k*  and 
<]iiuitii  long  distaneen  (many  stadin),  to  g>'t  iheni  into  the  best 
possible  condition  (eit^ia),  and  thus  lo  strengtlien  them  for 
priite  contests,  lint  we  must  carefully  d!^1ingllt^lh  between  a 
regular  comfortable  movement  and  a  rough  and  liolent  one ; 
that  is,  between  a  dieleticiilly  arranged  procedure  and  the  im- 
petuous course  of  a  race;  and  the  jihyKieJans  li.-ul  good  reasunic 
for  discarding  the  latter,  since  such  a  powerful  shaking  of  the 
body  might  do  more  harm  than  go<:id. 

A  special  kind  of  gymnastics  consisted  in  the  exercise  of 
the  x'oico  (riyatfiwiiiats).  Loud  siicnking.  singing,  and  shout- 
ing strengthens  the  miiiu:lf»  of  bri'athiiig  and  ijuickenA  the 
cirvulntion.  UenioHtbeuea  is  said  to  have  given  the  actor 
Neoptolemus  10,000  drachma*,'  to  be  enabled  by  his  itislruc- 
tiouK  to  litter  whole  sentenceH  in  one  breath.  I'ompetitions 
in  speaking  and  singing  were  very  early  practised  in  Greece, 
and  the  most  iuieieiit  of  these  counietitionn  viviv  tin-  I'yMiiiin, 
Upon  which  all  9ubpei[Uent  perfonuance*  of  I  he  luime  Mud  ne.rn 

*  A  diBChma  it  t^d. ;  tIicrefor«  the  tam  wu  'iS'H.  \6t.  Sil. 


TR.4ysirioy  from  gimkastics  to  atmletjcs.  is 

With  respect  to  the  medicinal  effect  of  eserdsos  of 

'lb«  voice,  the  tvKlitaouy  of  aDcivot  phyuciiins  is  not  entirely 

npanimogg.     Antyllus  describes  it  aa  bad  for  the   head,  but 

■  Qplias  Aan-Hanus  recoDiincnd!  it  uiiconditioiiulty  for  headache. 

B.OInu  om^dt-nt  that  such  exerci;»!s  are  prejiidiciiil  tuu  weak 

Hctnmach.     I^ut«rch  praises  them  because  (hey  can  be  aucom- 

Hpli*hc<l  in  uny  j>o»itii>o  of  thr  Ixidy.  rithi-r  ^Uinding  or  lying. 

H  Even  the  crj-ing  tif  a  child  is  declared  by  Plutarch  to  be  un 

important  gyinii»>tic   exercise,  favouring  gruuth   uud   being 

beneficial  to  the  tender  body,  and  he  would  on  no  aouounl 

reetrain  it. 

laughter  aiui  lias,  from  the  limv  of  aiiliipiity,  bct-n  extolled 
>  a  gymnastic  eierci^e  of  the  diaphragm,  as  favouring  dig«»- 
LttOD  and  averting  bypochoDdriafiii, 

Gymnastii'^  stxui  moMc  have  alvay!!  heeo  eloDely  tu^ociatcd. 

beat  gymnastic,  wrote  flalo,  is  sister  to  pure  and  simple 

iBtie.     By  \hv  one  ht^^ilth  is  given  to  the  body,  nud  by  the 

aelf-control  to  tlie  mind,  so  that  both  together  form  a 

^mnptele    education.      Gyiuiuit^tics    alone,    <ir    music    alone} 

Ipnidiicea  effeminacy. 


TRAMUTIOX  FKUll  <t  VM.\fLl9ri(.)i  TU  ATULeiiu<; 

The  Olympic  gam<:«,  and  in  Eiu-t  all  the  gymnastic  KxercisM 
'  rf  the  ijreeks,  originated  in  the  endeayour  to  popidori&e  bodily 
with  all  clashes  of  the  people,  uud  thiu  uot  only  to 
tbvir  capacity  for  action  both  in  peace  and  war,  but 
I  (o  raise  their  health,  otrcngtb,  and  beauty  to  the  highest 
pMrible  extent.  Af)er  the  attainment  of  lhi»  end  there  waa 
■VrEloped  an  outgnmth  of  gymnastics  which  Iff)  alt  other  aimH 
dac^ardnl,  awl  which  i-imii-nt rated  in  a  definite  direction  the 
hj^Mct  cultiTstion  of  bodily  strength  alone.  The  {fa{i  of 
Hreoglh  (hat  were  especially  necessary  in  wrestling,  in  boxing, 
aad  to  the  terrible  Pancntlion,  to  afford  any  pruspect  of 
ittuning  vict'.iry,  led  to  the  rrsult  Uint  a  strong  man  who  tilled 
tKj  etWc  ca|iacity  could  not  engage  in  these  struggles,  but  a 
ipecnl  chisa  of  men  aro^c  wIkh^c  sole  occupation  was  the 
maJmnrnt  of  the  grrnlcst  |io!i.«il)]<^  amount  of  bodily  Mmiglh. 
(TIcw  wefc  the  profeMional  athleteii.     Their  single  aim  was  lo 
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win  a  victor's  crowo  in  the  sacred  gome^  and  especially  in  the 
Olympic,  and  the  liuniiur  and  fame  Ihns  altaJued  through  uli 
Gruece,  and  especially  in  their  native  city,  more  than  rewarded 
them  for  their  l.-ibours.  In  ;iddi<ii>n  to  the  nwtoricly  which  they 
obtained  and  the  priEea  which  they  won,  the  victors  were  fre- 
<)uently  honoured  by  the  placing  of  their  statues  upon  the  ecvne 
of  their  suwa-s*  and  in  the  temples  of  their  nafive  city,  and  in 
eas^^  of  necessity,  the  town  so  higldy  honoured  through  the  victor 
undertook  his  maiat«nunce  at  thff  public  cost. 

The  honours  and  advantages  of  an  Olympian  victory  to 
those  who  were  successful  were  thus  very  considerable,  hut  so 
aJso  were  the  labours  and  fatigues  without  which  their  attain- 
ment was  imjwssiblc,  tJnc  of  the  necessities  of  truining  was  the 
special  diet  {ava'^no^a'^ia).  The  tmiucrsofathlrjtcshad  found 
from  observation  that  a  certmn  diet  was  the  most  fitt«d  t^j  pro- 
duce the  highest  degree  of  muscular  power.  This  diet  and  the 
oix'upation  produced,  howevi-r,  such  drowsiness  that  the  pre*- 
fessional  athletes  were  never  able  to  fill  satisfactorily  any  other 
tjosition  in  town  or  hoiiic  life.  Athletes  nlso  appi'iir  to  hav« 
been  cjnieeially  subject  to  epileptic  titfi.  If  any  one  had  acomt- 
toraed  himself  for  a  lengthened  (wriod  to  the  diet  of  athletes, 
ill!  iueiured  considerable  danger  to  life  if  be  fiirwin!;  I)ii>  diet 
iiud  returned  to  his  ordiniiry  mode  of  living.  For  all  these 
re^isoiis  philosophers,  »uch  as  Pinto  and  Aristotle,  as  well  us 
pbysii^ians,  condemned  the  excessive  tniiuiug  measures  of 
athletes.  Galcn,  however,  was  the  severest  of  all,  and  stignia- 
tisi^  tbeiu  «A  icaKOTS)(i-itx,  ill-trcutment.  He  asserted  that  the 
mind  was  completely  overpowered  by  the  su[ifrabnndanee  of 
flesh  and  blood  which  were  produced  by  the  diet  of  the 
athletes,  m  that  they  were  not  able  to  refli-cl  properly— in  fact 
did  not  know  that  they  had  a  mind,  thus  rei.emhling  brute 
beasts. 

Athletic  training  attmcted  either  young  people  who  mani- 
fffrted  all  unusual  degree  of  bo<lily  streugtb  in  the  occupations 
of  daily  life,  like  the  youug  Tln-ngetiesor  TliaMw,  who,  at  tbe  age 
of  nine,  coming  out  of  school,  carried  home  from  the  market  a 
brass  stdtuewliieh  took  bis  fancy;  or  other  young  peojile  whodJx- 
played  ».uch  great  powern  in  the  exercises  of  the  usual  KboUstio 
gymnasium,  that  it  appeared  desirable  to  seek  their  furth 
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ploptn^nt  in  syaterontic  aihletics.    Others  practised  gym- 

ics  in  order  to  restore  lln-ir  lirulth  nn<J  afterwards  became 
pmrerfnl  athletes,  erm  gaining  a  naniber  of  crowns  in  the 
ncred  game«.  Bmde  the  athletics  proper,  medicnt  and 
acholaMic  gymnast it-s  were  pursHed  iinrfjttricledlj-,  and  their 
foil  politieal  imprxTtanee  was  recogniMMl  hy  the  moKt  prominent 
philovophers.  llii*  fonu  of  gymnaatica  i)eeni»  (n  h«vc  been 
bvoofable  to  the  prolongation  of  life,  for  several  greybeards 
soMngst  the  Greeks  and  Ri>iti;ins  Iiavv  aM'ribed  their  long  life  tn 
I  the  oil  of  thePal^tegttm.  ThiiB  Herodiciis,  the  celebrated  lutur  of 
PHippocrates,  eared  himself  of  bodily  weakness  and  illnc»>  by 
grmniuftics,  anil  rcJichiHl  the  age  of  UK)  year*. 

(iaien,  who  was  delicate  up  to  the  age  of  thirty,  restored  his 
benlth  by  devoting  i^evenil  hourx  n  day  to  liodily  exercises,  and 
car«i  a  niunberof  jieople  from  diseases  and  weakne«seii  in  1hi« 
manner :  on  the  other  hand,  the  professioual  athletes  attained, 
Kt  the  br»t,  tio  great  age. 

The  diet  of  the  alhlelex  van  altered  iu  (he  courxc  of  time. 
At  first  it  consisted  principally  of  fresh  cheese,  dried  figs  and 
vbcat.  I^ter  the  rating  of  meat  was  intrudut-ed,  and,  aeeord- 
ing  U>  Oalen,  the  athlete:*  vho  practised  the  more  severe  exer> 
rises  ccnuumed  principally  pork  and  a  special  kind  of  bread. 
BmT  and  gcnt'«  ilesh  also  were  used.  Generally  the  food  of  the 
athletes  was  very  dry.  Of  the**  provisions  the  athletes  used 
to  connime  a  Xfry  large  qnanlily  afler  the  clow  of  the  daily 
agnnistlf  exercises,  after  which  they  retired  to  sleep.  They 
were  obligcti,  by  order,  to  jiurtiite  thin  regimen  for  ten  iinintM* 
niplcd  month*  at  ho««e  before  each  entry  into  the  athletic  con- 
tests in  Olympia,  and  in  the  Olympic  games  each  combatant 
waa  compi'llrti  to  submit  himsi*lf  to  a  fnrther  pn-paration  of 
thirty  days,  and  in  every  re^iect  to  follow  the  nile<i  of  the 
gjmDastic  su  peri  nt  end  ent. 

Thft  enornions  quantities  of  food  which  were  eonsumed  by 
the  athletes  may  be  shown  from  the  following  examples. 

Milo  of  Crotona  is  reputed  to  have  carried  n  four-year'Old 
«  (he  whole  length  of  the  stadium,  then  killed  him  with  a 
Uor  d  his  fixt  and  consumed  him  in  one  day !  The  strong 
Acpberd  .Kgon  seixed  a  steer  hy  the  foot,  bore  tt  from  the 
mountain, and  presented  ittohia  Ainaryllisjand  to  the  astonisli* 
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ment  of  the  womeo  preseul,  he  nlto  eigbtj  duhps  of  the  animal 
one  after  tlie  otlit'r! 

During  the  time  of  propjinition  for  the  contest*,  the 
AgoiiJNti^  hall  Lo  absUiin  entirely  from  coituH,  and  at  all  tim«>s 
to  be  excefidingly  raodorate  in  tbia  matter.  With  reference  to 
thi«  Horace  sayx:— 

C^d!  sliulrt  optntim  ciir<ii  rontin(t<-n«  mctam 
Miilbi  lulit  fecili|[ie  [luer,  soil-ivii  el  aluil ; 
A'Mtiniiit  Voncre  et  Yino. 

The  vietor'a  crown  might  also  be  obtained  wilhout  fighting 
((Mcoi'tT/,  ■)■<?.  without  dust).  This  happened  when  any  athlete 
who  w«s  named  in  I  he  programme  either  appeared  in  the  aivna 
too  late  or  did  not  eoine  at  all.  Further,  nn  uUiI'Iit  might  he 
so  drewlvd  ihat  no  one  dared  encounter  him.  In  thin  case  also 
the  victory  was  declared  aKOviri, 

Whoever  fitllow«tl  the  occupation  of  athletics  iij)  \a  hit. 
thirty-fifth  year  without  gaining  any  vietory  abst^iined  further 
from  these eonflict*,  for  the  thirty-iifth  year  was  eoiisidt-red  ihe 
highei>t  point:  (ri«^^)  of  manly  strength,  after  which  no  increase 
occurs.  Those,  however,  who  had  giiiucd  one  or  more  victories 
and  wished  lo  becume  well-known  nthlel^tt,  adhered  to  this 
career  M)  long  as  they  felt  themselves  suBBeiently  strong.  They 
attended  all  the  festival  giimc^  wore  several  of  their  prize 
erowus,  and  if  they  succeeded  in  winning  the  prizes  in  nil  four 
laered  games  were  honoured  as  Perlodonikai  in  the  highest 
degree.  If  they  loot  their  strength  tln-y  giive  up  this  course  of 
life,  and  in  the  event  of  poverty,  lived  in  the  I'rytaueum  of 
their  native  city,  and  were  provided  with  food  free  of  eoAt  till 
the  end  of  their  days.  The  le«s  fortunate  athletes,  who  had 
oblained  no  wreiiflm  in  the  sacred  games,  frequently  became 
teachers  of  gymnastics. 

Ak  a  bmneb  nf  gymnastics  w.-w  developed  the  orchestra. 
Kegarded  in  its  widest  aspect,  tlie  whole  Hellenie  oreheslml 
music  accords  entirely  with  the  Greek  eharacter  and  tempej^- 
menl,  Imtli  religious  and  profane.  Religious  orchestral  music 
contains  warlike  or  well  as  peaceful,  or  armed  and  unnnnHd 
cUuces,  which,  acconliiig  to  their  nature,  belong  to  different 
clashes.     Secular  orchestral  music  embrftced  all  the  gymnastic 
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ttnd  theatrical  dancMi,  ot  vhicb  mrae  wore  condnctMl  vith 
v^pons,  others  without.  Th<.-  Ibrtttriod  were  divided  iaLo 
ttagiCi  comic,  and  satiricnl,  »nd  at  tiiesame  time  embraced  the 
wbole  sabject  of  pantomime.  At  first  the  religions  principle 
[*«dominated  in  the  orchestra,  Tims,  at  every  sacrifice,  chorus 
duior«  vilb  tongs  wert'  iH^rfonncd,  wbicb  con*i)'t4-d  in  ligbtand 
riiytbmical  moTem^nts.  Those  danoea  were  performed  some- 
times in  complete  audity,  as,  for  instance,  at  the  OymnopiDdic 
&«tiral  in  .Sparta,  llie  Rucchanaliaii  Mud  CorytMintic  diuic^n 
eatuuted  in  violent  movements  and  lively  gestures,  Amongst 
fbn  pro&nc  danrcs  the  pyrrhic  if  esppcinlly  lo  be  mciitioiiol. 
In  this  dance  two  rows  of  armed  men  advanced  against  each 
nthi^  wit))  mmsarod  id«^p  and  ibythinicnl  iiiovfuni-nt,  lin>t  tid- 
tKoaag  then  rvtreating.  In  lat«r years  the  origin  hnd  even 
llip  meaning  of  dances  became  lost,  and  they  degrneniled  into 
merely  itwrttt-muntK  tu  .ii-uKtiaiily.  From  a  «chi>laiitifi  a«  well 
«5  a  medical  point  of  view,  the  warlike  part  of  orcbestral  mii?ic 
e>p«%ta]ly  predominated,  for  these  dances,  practised  in  the  open 
air,  were  in  no  way  inferior  to  llie  finest  gymnaiitic  extircisefl. 
Not  only  with  reference  to  the  preservation  of  hcaltl]  and 
Mrfrngtbcning  of  th«  linil»,  but  also  in  regard  to  tilt-  i.-ngfrnler- 
iag  of  ability,  courage,  presence  of  mind  and  dexterity,  these 
d>Dce«  were  of  great  \'alue  and  essentially  a  mcanv  of  pro* 
motiog  the  gymosstic  callivalion  of  the  nation ;  moreover,  in 
tbeir  execatioD,  as  is  other  gymnastic  exercises,  a  great  valu« 
•a*  attached  to  beauty. 

The  Komana  developed  no  national  gymnastics  of  their 
own.  The  Campos  Jklartiiis  was  the  place  for  Iht^  ■.■diieatinii 
of  the  noble  Roman  youth  in  driving,  riding,  and  chariot 
tscing,  and  the  last  exercise  oocnrred  as  a  prize  oonlest  at  tlip 
grot  fcslivnls  in  the  Circus  Maximus  before  tJie  aiiHembled 
people.  Further  than  this,  however,  the  Koman  citizens  did 
not  indulge  in  any  public  contests.  There  vras,  however,  a 
kind  of  mitoic  combat  not  unfrcqucntly  performed  by  them, 
and  this  was  the  *  ludos  Trojan '  or  Trojan  game,  which,  accent- 
ing to  tradition,  was  founded  in  Rome  by  /Eneas.  Tliis  game 
lad  bcpn  completely  iicglcelcd,  but  wa«  revived  by  Julius 
Qbmt.  The  players,  on  horseback  in  full  annoar,  divideil 
liMiueh-v«   into    two  parties    and    engaged    with    scienliRo 
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inovementd  in  mimic  battle,  repeatedly  retreating  and  »guin 
returning  to  the  combat.  Tlie  gludiatorial  conflict  proper 
took  plme  only  amongiit  slaves.  A  niimher  nf  gladistore 
(/amilia  gladiatoi-ia)  lived  under  the  superintendence  of  a 
trainer  (lanivta)  in  u  »«par»te  liousu,  and  were  by  him 
instructed  in  sangiiiuiiry  contests,  whicli  were  fouglil,  in  it 
variety  of  ways.  Only  in  the  lime  of  the  later  emperors  did 
diitingiii^hK)  Homanf'  descend  into  the  arena.  The  ein])eror 
Comiiiutltm  engaged  so  often  in  these  conilmts  liefore  the 
assi-uibleii  peiJple,  that  lie  contidercd  it  his  greatest  lionour  to 
be  called  the  firat  uf  gladiators.  When  (ireeoe  fell  under  the 
sway  of  iJio  victorious  Aliiric  in  the  year  a.d.  '.i06,  and  soon 
after,  when  I'aly  snifercd  the  same  fare,  'he  Mlmly  of  gym- 
nastics, the  result  of  u  huudred  years'  develoimient,  ceased 
almost  entirHy.  Alexandria,  wlmre  Greece  had  doveloiK-d 
a  wtlony,  still  maintained  its  power  for  some  oenluricH  afler- 
ward*,  but  in  the  year  640  this  important  city  fell  into  the 
hands  of  the  Arabs.  For  some  lime  after  tliii  event  the 
Byxantine  empire  maintained  ita  sovereignty,  but  (rreek  gym- 
nastics were  no  farther  developi-d  nor  indeed  preserved,  and 
when  Constantinople  fell  in  14.53,  and  tliu  Turks  conquereil 
the  whole  of  the  Greek  empire,  the  last  vestiges  of  cla^^sio 
Greece  dcpiirt«d. 

Meanwhile,  in  Wi-xtem  Europe  a  new  empire  Iiad  deveIo[ie(i 
from  the  migration  of  nations.  The  invading  conquering 
tribes  of  the  Goth«,  Frank*,  Vandals,  &c.  had  seized  upon 
and  established  themselves  in  the  count  lies  whiili  had  hitherto 
been  the  mo«t  highly  civilist-O.  Horsemanship  and  tlu-  bear- 
ing of  iiriiia  naturally  were  held  lu  high  repute  anmng  these 
warlike  piwple,  and  were  most  zealouwly  prautisi-*!  by  tin?  young 
men,  but  a  reiil  sy*t(.'m  of  gymnastics  could  not  be  develo|>ed 
under  Buch  condition.^.  Furious  ontiet  and  vigoroas  allack 
constituted  the  one  method  of  combat. 

On  the  other  band,  there  was  the  rise  of  tournaments, 
which  seem  to  have  been  developed  from  the  Roman  '  ludu» 
TroJBc'  or  from  the  mimic  combats  of  the  Arabs,  and  their 
introduction  into  Oermany  by  Henry  J.  (919-936)  formed  the 
commencement,  of  gymnastic  conteMtx  carried  out  under  »y»U— 
nutic  rule:*.     This  institution,  however,  met  with  very  strong 
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o|^sitioa  ftom  the  Chureli.  The  Church,  which  had  tilreacly 
Woleiitly  oiti)Oiied  the  Grfcmn  gymniiBLi>»<,  also  denounced 
toumamentg  most,  vigoroudly.  An  deatlis  often  occiirrcd  in 
consequence  of  these  encounters,  Innocent  II.  dccrcwl  (1130), 
at  the  Ijiteran  Council,  thai  those  who  lost  their  lives  in  the 
toumament  should  not  hi-  huiioil  hy  the  ('hurch.  In  sjute  of 
thi«  opposition  on  the  {lart  of  the  Chtuch,  tournnmeut)i 
flourishod  for  five  hundn.-d  yenr*.  and  only  ei-a*ed  in  140.5, 
in  which  ycjir  the  Kmiteior  .Maxiiiuhnn  presided  at  om- 
of  the  \k»\  i^raiid  Miuniamenl".  Vestiges  of  ihuse  combnli*, 
however,  did  not  disappear  till  the  end  of  the  sixteenlh  cen- 
liiry,  when  they  gmduidly  gnre  place  to  the  hiirmlesK  tilting 
and  riding  at  the  ring,  att  pniclitied  at  tliu  time  of  Uuetavua 
Adolphiu. 

In  Ihi-  meantime  the  general  politien!  iiN|ii'el  of  Furope  had 
very  niatr-rially  changed.  The  victoricK  of  tin*  Hviias  jx^asantn 
■tScmpttch  (1346),  and  of  St.  Jacob  on  the  Birs  (1444),  hh  well 
as  of  the  Kngli«h  iirch^T»  at  Agincourt  (1415),  over  well-armed 
hosts,  had  proved  the  necessity  of  abandoning  the  military 
tacticK  hitherto  in  vogue,  and  which  were  founded  upon  tho 
plan  of  the  tournainent.t  of  that  diiy.  Thi^  discovery  of  gun- 
powder (1330),  which  waa  first  practically  employed  for  hand 
weapons  in  the  fifteenth  and  eixtcenth  centurieM,  Jiatitcned  the 
transition  to  a  new  system  of  tactics,  and  the  invention  of 
|trintiug{14JU),  us  well  a*  the  discovery  of  America,  introduced 
II  new  fm  in  which  the  traditions  of  tlie  Middle  Ages  were  for 
ever  ahandom-rl.  Conteniponinoouciy  with  IIuk  change  the 
learned  men  of  the  (Jreek  empire  who  were  driven  out  hy  the 
coaqiie«t  of  Constantinople  hy  the  Turks  (1453),  introduced 
tlw  study  of  the  Oreek  language  into  Wi-stcrn  Kiirojw;,  and  for 
tbe  6rrt  time  men  began  to  read  the  great  (ireek  writers  in 
the  anginal,  whilst  before  that  time  their  knowledge  could  be 
acquired  only  from  defective  Latin  t  ran  dilations.  In  the  year 
1517  the  Keformation  began,  and  as  it  ia  interesting  to  know 
what  I'Uther  thought  of  gymnastics,  I  give  the  following 
extract :  '  These  two  exercJHea  and  pastimes  please  me  best, 
luunely,  muxie  and  knightly  sports  of  fighting,  wn-ittling, 
running,  jumping,  as  bodily  exercise*,  nmong«t  which,  the  first 
huiittbu  heart-cnro  and  melancholy  thoughts,  and  the  other 
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gives  txi  the  body  hw,  iigilo,  »d(I  stnmg  membeiE*  and  wooder- 
fuUy  prcecrvcfl  tlu*  braltli.' 

In  the  «w;i)iid  Imlf  of  tlic  (.ixlft-iith  cculury  there  appeared 
for  the  first  time  a  revival  of  the  foryiltcii  Grpek  gyiinia»ljc» : 
viz.  in  tho  yi'ar  1569,  in  \>uico,  the  book  '  ])e  Arte  UymnaHtica,' 
by  Hieronyiiiiis  Mirowriiilifi,  wliiirli  wax  ftminJctl  upon  tliu  most 
careful  study  of  the  Ureek  t-lassics;  and  in  tlie  year  l-'tiM),  tht! 
' Agonifticon,'  by  Petriis  Kaber  (Pierre  du  Faur)  of  Paris.  Not- 
withslanding  tlie  itii)t(>rtaitce  of  t.hi-  iippi'iiniiict.'  nf  tlnist'  works, 
which  wore  of  value  through  their  intimate  connection  wilh 
Greek  g_vm»nstics,  thoy  rvmuincd  confined  to  the  literary  world, 
and  had  no  din^-T  indiienee  upon  the  instit »t ion  of  h  nnw  anil 
iiidriKrndt'nt  syBtcin  of  gj'tnii  it  sties. 

The  only  kind  of  systomntic  gymnast ica  whidi  was  then 
pr.ictised  was  the  art  of  fencing,  the  direct  offspring  of  the 
toumuini'nls  (/Wcrimfl).  Thin  iirt,  which  wiiw  of  4!itusidendi](* 
inijiortaQce  in  connection  with  the  almost  complete  abandon- 
mcot  of  armour,  wsls  uinst  iwitiduously  cultivated  in  Italy,  nud 
Bprt^ad  from  thence  into  France,  Germany,  and  Kngland.  The 
most  celcbmtod  fencing  muster  wa«  Salvator  Fabri '  in  ICOt), 
wlifi»e  U'Xl.-lHiok  of  fencing  w;is  tran^lati-il  into  idl  civiliwjd 
languages  and  formed  the  foundation  for  all  later  development* 
of  the  art..  Fnbri  occupied  hiimi-lf  principally  with  the  thrust, 
which  h«  aa»ert«d  to  be  by  far  the  nobler  and  mori>  mnaterly 
branch  of  the  art;  but  he  admitted  that,  on  account  of  the 
conditions  obtuiniug,  that  it,  the  wrapons  altainiible  or  the 
arnionr  of  the  anln^nnJNt,  it  might  he  desirable  to  itiibi'titute 
or  add  the  cut.  In  the  Itoinan  slates,  however,  the  thrust  was 
by-and-by  almojct  i*xchi»iively  pnictispd,  whil^l  in  Germany 
hiith  init  and  thrust  were  eagerly  studied.  Thrust  fencing  was 
especially  cultivfdvd  at  Jcnjx,  whurt-  Williclm  Krcusslcr  founded 
the  first  fencing  school  in  the  year  lCi20.  The  Jena  fennng 
school  remained  for  a  long  tlmi^  in  thi-  hands  of  thi»i  family, 
and  only  n^ccntly  p:iKsed  into  that  of  the.  relalisl  Koux  family. 
The  great  importance  of  the  Kreussler  school  is  shown  by  the 
fact  that,  in  Ihi-  beginning  of  thi-  cightcnth  century,  sonir 
(iiTUian  (-uvalittr*,  who  had  :ri.ndied  in  tliiH  .school, atl.nii't^td  such 

'  On  ImMrrielirm  mid  n'rttti^lliatfn  FrvHlmeinfm  Sitlritlirrii  t'ntri 
JtmltMilttlir  fMUltvoit.  liy  Iwuic  IClxciicr.  in  t«yd«i.  1619, 
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iX  attention  by  their  ex«rci»es  in  Faris  itself,  that  do 
lie  there  vas  a{>]M)iiite(l  a  master  of  fencing  until  he  hiul  fotight 
with  one  of  thrw  genlU-ine^n  and  obtaitiH  fmm  hint  n  certilicat^ 
of  cspnhility. 

In  Germany,  and  espeoiully  in  th«  GpTman  univvnntiox, 
tlinirt  fi*i»ciDg  jin-dominat^-ri  overywfutre  in  the  seventeenth 
century;  loirarda  the  end  of  the  century  it  fell  off  consiiler- 
ably,  and  cut  fcnniu^  took  it«  place.     In  Jena,  liowcvor,  t-hntst 

l&ucing,  afi»-r  the  old  traditions,  lasted  longer,  and  even  in  thp 
pTewnt  CL-ntury  was  diligently  practised  iu  duels,  until  it 
diiupiieare*!  towanU  1840  and  gave  way  t»  cut  fencing.     Al 

rthe  present  moment  thrust  is  never  practised  in  duels  in 
Gvnnaoy.  but  cither  cut  fencing  or  shooting.  In  \hv.  T<atin 
cMintries,  especially  in  ?'nuice,  the  rapier  »till  plays  a  con- 

Lipciioas  r^  in  the  duel,  although,  it  appears,  not  »  very 
dangenms  one-  With  olhiu-  thrusting  weapons  too,  such  ait 
poniards  and  lances,  a  By^«uiatic  kind  of  feooe  gyinnaetics 
was  taught,  which,  however,  attainod  to  vei^'  little  importance. 
On  lli«  other  hand,  Uiyoiiet  fighting  was  mudi  morv  useful. 
Hie  bayonet  was  first  manufactured  at  Hayonne  in  1040,  and 
VBS  already  uttrd  in  wnr  in  the  Netherlands  in  1G47.  Tlic 
bBjraaetwaA,bowever,moregenerally  employed  in  the  eighteenth 
tcottuy,  and  by  the  end  of  this  century  had  become  a  unirerml 
««a|K)ii.  It  wiiK  more  eM])(viHlly  tilled  in  attacks  of  masses 
against  the  enemy's  column:*  when  the  men  ruslied  forwards  in 
a  straight  line,  striking  down  whatever  stood  io  Iheir  wny.  Jo 
a  ^'vtenialieally  drilled  manner,  for  tiand-to-hand  eocounteni 
with  the  enemy'i<  iofiiiitry  or  wivjiiry,  iiowcvcr,  liuyouet  fighting 
«as  only  first  carried  out  at  the  beginning  of  the  present 
century,  firnt  of  nil  iu  the  Danish  and  Swedit-h  armies  (IHfW 
nnd  184)7).  In  the  Uerman  army  the  fiaxoti  Siale  was  the 
firrt  to  b^n  fighting  witji  the  bayonet  in  single  combat,  and 
tinoe  then  the  other  (ierninn  Slates,  a.i  well  n^  Aii.-tria,  havu 
MIowihI  their  exnuiple.  Military  eiemges  proper,  such  a» 
tactjcal  ntau'vuvrcs  for  warlike  purposes,  were  first  introduced 
by  tiustavua  Adolphus,  and  Inter  eiqii'cially  develo[iPsl  by 
Frrdehek  the  Great  and  Napoleon  1. 

Io  medivine,  too,  gymnastics  met  with  an  enthusiastic 
reception.     The  brilliant  discovery  of  the  circulation  of  the 
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bloud  by  Harvey  in  1619  Imtl  laid  the  rotindiitioa  for  the 
mcchuiiical  coiniireliiin*i«n  of  the  prucesNen  in  the  animal  bixiy. 
Kiitlding  on  thia  foundation,  BorelH  wrote  bis  celebrated  work, 
'  I>«  Motu  Anlmulium,'  Konu-  16S0,  in  which  be  endi-uvourcd  (o 
rffer  both  involnntAry  and  voluntary  movements  of  aninudii  to 
the  mechaniciil  laws  prcvniling  in  inanimate?  nature,  nnd  tItuK 
coneidenibly  enlarged  the  ruccbiiniail  [trincifiles  "f  biologaial 
processes.  Thus  the  prevailing  purely  chemical  whools  receded 
gradiwlly,  and  gave  ]»Iiiee  (o  ihi-  f«(rt»-niecbHiiiail  jchiiol,  which 
WHS  di^jiiifed  \t>  nrfei"  the  exjitanatinn  nf  vilul  plienoniena 
almost  entirely  to  [ihysical  causes  and  only  in  r  veiy  small 
dcjjreo  1o  chemistrv.  Sydenham  ( I  fi24  1 689),  althmigli  mil  ivn 
iVifro-meobanist  proper,  but  rather  more  inclining  to  Mippo- 
cratism,  was  a  grejit  advocate  of  bodily  movement  as  a  meiiiiH 
of  cnre;  Hud  upon  hi.-  (.-xpiTli-ncc  Kiiili-r  built  further  in  hi;* 
*  Medici na  (tymuastiea,' which  was  translated  intof-ierman  from 
the  sixtli  edition  in  the  year  1750. 

Boerhaave  (1715-1758),  who  entirely  adhered  to  the 
doctrine  of  the  *«(ro-phy*icif^t8  with  reference  to  the  com- 
prehonition  of  the  organic  procfthsea,  nevcrthelcsi*  adhered  to 
thcrai>eutic8  of  the  most  purely  chemical  order.  On  the  other 
haiitl,  Kriedricli  Hi>n'mann  (16(H)-l74a),  Ihe  first  and  mo.«t. 
important  representative  of  the  mechanical  system,  in  his  work 
'  Keiirei^enliition  of  the  Incomparable  Adviiutagcs  of  Movement 
and  Bodily  Kxerciyi**,  and  the  Manner  of  iililixing  tlii-m  for  the 
Frrservation  of  ileallb,"  advocates  most  energetically  active 
and  jMuisive  movements  as  ii  means  both  for  I  he  preservation 
uud  reslDi-d Ion  of  health.  In  agreement  with  llip^iocrates, 
CeliiiiB,  and  (Jalen,  ho  also  strongly  recommends  friction, 
yet  he  addt, '  Tbi-  )i!iyMciiin  mu»t  be  careful  in  udvii^ing  move- 
menti.' 

TUsot,  in  Lausanne  (1780),  warmly  recommends,  from  h 
medical  point  of  view,  medicinu!  gymnnslics ;  these  aimed  nt 
improving  Ihe  geneifil  health  of  the  sick  and  especially  of 
scholars.  He  gave  them  advice  how  to  improve  their  con- 
stitution!! and  pntserve  their  healtli  by  walking,  driving,  riding, 
»aiiing,  dancing  and  billiards,  as  well  as  instruction  on  other 
sanitary  rides,  Kuch  as  regai-ded  regularly  ordered  diet  and  a 
Bufficicacy  of  sleep.     He  addiieef  n  number  of  exumplvf,  in 
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vrliicEi  wuukly  and  diseasod  piTHons,  by  means  of  a  regular 
innv«n«iit  cure  and  a  nurefiiily  onlereil  diet,  had  very  grciitly 
imjiroved  their  Alat«  of  health  and  reached  a  great  nge.  Id 
piutirolar  he  recoiamendod  wati-r  us  a  beverage  ;  wine,  he  urges, 
is  too  vxdting,  and  conwqueDtly  neceattarily  sliortens  life  vhea 
it  ia  uited  to  excess.  Tea,  cuffee,  imd  totiacc-o  are  eont>tdvi'ed 
poisons  by  Tissot.  '  We  know  that  we  are  poifoning  oiiiselves ; 
Init  (it!  poiscm  is  »we«t  and  we  «waU<>w  it.'  diM  iKiths,  Bcverc 
friction  of  the  body,  and  the  drinking  of  mineral  waters  are 
most  strongly  recommended ;  on  the  other  hand,  the  regular 
UM  of  iiowerful  jmrgfttives,  eRpeeiiUly  also  bleeding,  are 
earnestly  deprecated. 

Juliann  I'uter  Frank,  in  h\*  '  Sy»lum  of  a  Complete  Medicinal 
Policy'  (1780-1783),  describes  very  fully  the  reatitutJon  of 
gymaasties  nnd  thi-ir  employment:  in  public  education,  but 
waniM  ngiiiiist  exce^ :  '  From  carelessness  or  want  of  iindei^ 
standing  too  much  may  be  done ;  if,  for  instnnce,  we  attempt  to 
product-  strong  athh-les  fmm  weaklings."  .\nd  further  on,  in 
Ilook  II.  p.  fi30 :  '  When  1  contemplate  the  condition  of  NoKlicrs, 
especially  among  the  French,  how  the  body  of  the  most  clumsy 
peaKint  asKumeK,  in  the  hands  of  an  iible  eorpomi,  without 
chitittiitemeul,  even  in  the  tirst  year,  <jnitc  a  new  bearing,  nnd 
bec-omes  agile  and  cupiiblc  of  taking  part  in  all  [Hissible  move- 
ments of  the  inoi't  uoiiiplicHted  nature  ;  further,  thnt  il  in  notic4» 
able  in  the  soldier  to  the  end  of  his  life  that  he  has  been 
drilled  in  his  youth,  »o  that  every  action  of  ilw  iiody  carries 
iUi  ovn  recommendation  ;  it  is  impossible  forme  not  to  conclude 
that  even  students,  under  the  instructions  of  an  accomplished 
teacher  of  ex<-rcisei(,  would  lose  much  of  that  pedantic  ap{H-jtr^ 
MUce  whii'h  is  not  infreijueully  au  obstacle  to  (lie  practice  of  a 
useful  science,  and  als'i  lha(  regular  Kyslematic  rxerciac  for  a 
long  period  diu'ing  youth  would  be  calculated  to  induce  in 
every  schohir  u  profilnble  iillornation  of  intellectual  work  with 
hMiltby  bodily  exercise.'  Frank  then  describes  the  different 
kinds  of  gymnastic  games  and  exerei»ei'  with  their  respective 
ail  vantages  nnd  disadvantages. 

In  I  he  meantime,  an  essential  change  bad  taken  place  in 

alastJc   gymnastics.     The   most  prominent  philosophers  of 

sp  previous  century  had  ali-eady  specially  insisted  that  b<Hlily 
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and  mental  dovolopmcnt  utioald  alwayo  be  carried  on  .it  tlic 
same  time  in  a  growing  youtJi. 

Michel  dc  Montaigm-  (1533-1592)  thus  4>x)m-ti8CH  liimsetf 
in  iht^  lir«(  t-<)itio»  nf  hin  Exsiys  (1580),  in  the  chapter  *D« 
riDBtitut!oii  dan  Knfanls : '  '  II  n'y  a  remMe :  qui  vent  faire 
d'un  cnlant  un  homme  do  bicn,  sans  doutc  il  ne  le  faut  <<|iargnt!r 
vn  jcHm-ssc ;  ct  fiHlt  sfiiivi-iit  chu<|u<^  li'-«  ri-gics  de  la  rawlecine  : 
vitamque  sub  divo  et  trepidis  agat  in  rebua  ( Hmaoc,  *Carmina,' 
iii.  3).  Cv  nWt  piis  QSML-x  dc  lui  roidir  Taiiie,  il  lui  faut  au:<i<i 
roidir  Iw  mu*clee.  .  .  .  Les  jeux  m^niRS  ft  li-^s  ox«rcices 
»eroat  une  bonne  luirtie  de  I'ftude ;  la  cotirse,  Ui  musique,  hi 
d:iu»v,  lacliasx-.  If  maiiiem«iit  du.s  chi^vaiix  et  dt-ti  armcs.  Je  x-eux 
que  la  bienadance  ext^rieure  ct  la  disposition  de  la  penooue 
»c  fafonnc  quand  et  quand  I'ame.  Ce  n'ost  pna  one  nme,  ee 
n't«t  pas  nn  coqis,  qu'on  drewe;  o'est  un  honirne  :  tl  nV-n  faut 
pas  faire  deux ;  c-t,  commc  dit  I'laton,  il  nc  feut  pas  les  dreit^er 
Tun  HanB  I'autre,  Riaia  le»  conduire  vgalenicnt  comme  une 
eonpledechevanx  alleles aumenietinion;  et,u  Tomr,  nt-Sfrnhle- 
l-ii  pK«  prcti^r  pliH  de  rt-mpit  vt  |ilu*  do  solliritudi-  aux  cxorcices 
dn  eorjiH  et  eatimer,  que  I'esjtrit  a'en  exerce  quand  et  quand  vt 
noQ  au  rebours?  .  .  .  KndnrctHMrX'lc  a  la  siieur  et  au  frojd,  an 
vent,  au  ouleil,  aux  hasar(U  qu*il  lui  faut  m^priser.  Otvx  lui 
toute  mollcese  et  d^Iicatesee  au  v^tir  et  emitter,  an  niuDgvr 
et  au  boirc.  Accoiitumvz-le  &  tout :  que  co  ne  soit  pas  un  bon 
gorvon  ctdamerot,  n)ai»  tin  gnryou  vert  et  viguureux.  Kufant, 
lioume,  vieil,  j'ai  toujours  cni  et  jug4  de  mgrne.' 

John   I.floke,  too  (1632-I7(M),  laTS  great  stress,   in   his 

*  SeDBualistic  I'h  ilo»oi>hy,'  upon  the  bodily  training  of  youth. 

Tlie    greatest    effect,    however,  nas    produced  by  J.  J. 
KixiNseaa  (17W)).  in  his  'Kwiilc,  uii  de  VEducation,'  Geneve: 

*  Tous  c«ux  qui  ont  reflw-hi  sur  la  nmni^rft  A*:  vivrc  dcs  ancicni* 
aMribaent  aux  exercices  de  !a  gyrnnaetique  cette  vigueur  de 
corps  et  d'amo  qui  los  di^tin^ue  le  plus  sensiblement  dea 
modcniei<.  \a\  tnani^re  dont  Montaigne  appuye  cc  sentiment 
montre  qa'il  eu  4tait  fortement  penetr^ ;  il  y  revint  sans  eentv 
et  de  niillc  f;ii;iMiK.  Eii  parlant  de  IVducation  d'un  enfant : 
I»nr  lui  roidir  IVime  il  faul,  dit-il,  lui  durcir  Icd  rnusclet^;  en 
i'aocoutumtint  au  liavail  on  raccoutumc  h  la  doulenr;  il  let 
fiiut  romirru  a  lapi-rtv  dvs  cxercires  jiour  le  dresser  \  I'apreti^ 
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de  U  divkwAtion,  de  ia  coliqne  et  de  toiiH  le«  tnauz.  Lv  suge 
Locke,  le  bun  RolUn,  le  saviiut  FIcuri,  le  poUrmt  de  Crousaz,  xi 
didervate  cntrc  cus  >Lid8  tout  le  rente,  s'aoc'irdcnt  tous  ea  ce 
,  fcul  point,  d'exeroPT  beancoup  lea  corps  dea  eafants.  <  !'est  Ir  plus 
Mudicieiu  d?  Icure  precept es ;  c'ei^t  oeliii  qui  est  vt  sera  toujirare  le 
pla^  n^igi.  J'ai  dejji  sufBsamment  jBirlc  do  Run  it»p(vtance,  et 
oomiDe  on  ne  pent  li  deesus  doaoLT  de  meilleurea  raimnv  ni 
dc«  K^w  plua  sensce*  que  celled  qu'oii  trouve  dune  le  U\Te  de 
Iy)ckc,  jc  rae  cuutenterai  d'y  renvoyer,  apr^a  avoir  [iris  la 
Ubert«  d'ajouler  quelque»  olvervatiooa  aux  siennea.'  The 
great  influence  wtik-li  Koiixeean  exerciited  upon  tbe  ity«tem  of 
edocaUon  of  faU  time  soon  led  to  a  piactical  realisation  of 
tfane  td^Ui only  tbeoretit'.tl  since  (Jie  dvstmdion  of  Greece; 
sad  tlicttt  vere  three  men,  Basedow,  ^zmnnn,  and  Pestaloraii, 
vbo  were  the  most  prominent  in  adiipting  them  to  daily  life. 

Intl>eyear  1774  Kai^ow  fonnded  an  educationu)  institu- 
tioD,  or,  as  it  was  then  called,  a  '  Philantropie,'  at  Dc-tsati,  »nd 
here  arue  the  comnK^nrfnieiii  of  »  new  Kvetcm  of  Hchola^tio 
grmnastiot.  S:ilituann  was  long  employed  at  lliis  ■n:<titution, 
boi  left  it  after  some  jcani,  and  founded  one  of  hLt  uvn  in 
Sdincpfetitfaal.  OulvmutliK  entered  tin's  institution  in  the 
year  1785  a«  teaeher,  and  found  there  already  iome  bej^uninga 
(/•cluiUstic  gymnastics.  Gal»muths  0>.  Angu$.t  9,  I7A9;  il. 
Uaj  21,  1839)  devoted  fai.«  whole  attention  hi  tlte»«-  gymnustio 
cObcta,  and  whibt  he  partly  cudcHvoured  to  ctmnect.  his 
'■Thing  witli  the  tradilions  of  Greek  gj'mnastics,  and  partly 
■lade  independent  advanees  of  his  own,  tli<^n-  Hn>se,  in  the 
onM  of  <even  years,  a  scholastic  gyiunastio  system  which 
Gatcmaths,  in  a  special  work,  published  in  the  year  1793 
** Gymnastic*  Tot  Votilli  ">.  Tlie  dftinition  of  fryinnn»tir« which 
tioUmulha  gave,  and  in  which  we  lind  his  viewa  vexy  clearly 
q|«gaM>d,  ns  as  follows :  '  Gymnastics  is  »  system  of  exer- 
fisee  which  are  ralctdal<-d  to  ptoduce  endurance  and  strength, 
Nfpleiieai  and  beauty  of  the  body/ 

At  the  r^nm   time   with   (iiitsmulb^,  another   master   in 

IWsna  enilt-avoon^l,  by  historical  reaean^h  and  praetical  eflort, 

b  tatabli»b  a  »:liulastic  gymnastic.     This  was  Keith,  who  re- 

nnfed  hia  experiences  in  the  work  *  Encyelopc^iiL  of  Bodily 

.  Etnrt»c^'  the  first  volume  of  whieh  appeared  in  the  year  1 7d3, 
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simiillMtieously  with  Uutaiiiuthd'  IxKik.  The  tccoad  volume 
followed  ID  1795,  iui(]  in  1818  there  appeared  the  second 
coinplcte  eriition  of  the  work,  whi<;}i  had  grown  to  three 
volumes. 

Pestaloxxi  {d.  February  17,  1827)  appears  as  the  third 
teacher  who  warinly  interested  hJiiiAelf  in  thi-  deri-lopinent  nf 
bodily  exercises,  and  gn-utly  promoted  the  development  of 
BclioWtic  ((yniiiAtittc:^  in  hU  school  at  ItTV-rlen,  and  published  a 
book  in  1807, '  Upon  Bodily  Development,  an  Int  mdut-tion  to 
an  Klcmentary  System  of  IryiTiniistics,'  in  which  he  demou- 
BtrEiCea  the  necessity  of  bestowing  the  greatest  attention  upon 
the  cultivation  of  the  ln«ly  vqiiiilly  with  tluit  of  the  mind. 

By  the  united  inlUiences  of  the»e  thrr<;  uuthoritieH  a 
scholastic  gymnastic  was  developed  in  the  beginning  of  this 
century,  which,  tiioiigh  not  of  larye  cxlciit,  nevertheless  was  a 
«tep  in  the  right  direction,  and  could  boast  itself  uf  having 
Bucwssfully  stood  the  test  of  pracljcal  utility. 

In  the  meanwhile  im|>ortant  politieal  events  had  occurrwj 
which  greatly  inteiTuptcd  the  tranquil  growth  and  extrusion  of 
ihc  scholastic  gymnastic     Vxov\  the  convulsions  of  tlie  French 
HevnUition  Najwleon  had  emerged  as  emperor,  mid  after  shak- 
ing all  linrope  by  the  immense  extent  of  his  war?,  drslmycd 
the  military  power  of  Prussia  in  1806.     In  the  times  of  foreign 
uppie-tsion  which  now  prevailed  in  Oermany,  the  Herlin  gym- 
nastic leather,  Frit^rieh  I.udwig  Jahn  (6.  August  II,  1778  ; 
d.   October  15,  1852),  devised   the  plan  of  rescuing  youthH 
from  the  weakening  effect*  of  a  life  of  luxury  by  means  of  ener- 
getic Kchiilastic  gymnastics,  and  the  raising  of  them  to  such 
a  degree  of  strength  and  energy  that  later  on  they  might  lie  in 
a  condition  lo  throw  off  the  yoke  of  foi-eijjn   jkiwcf.     In  Ihc 
year    1810  he  published    his    idc«s    in    the   work    'Peutsi-heH 
\olksthum,'  and  in  the  following  year   he  ojieued   the   first 
gymnasium  in  the  llasenhaide,  near  Berlin.     In  purtnershiji 
with  Kriesen,  Eiae!cn,and  Ma^smann,  Jahn  formed  a gymuastio 
after  his  own  idfits,  which   had  for  its  aim  not  only  to  be  a 
^uflicient  timnterpttise  agiiiust  a  sedentary  mode  of  life  and  the 
mental  strain  uf  school,  but  which  should  also  produce  thv 
greatest  jxM^ibte   degree   of  bodily  strength  aorl  sa[^>len«^ 
coupled    with    tirnmess   and    intrepidity   «f  spirit,   for   these 
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qiutities  aton?  Le  considered  answered  to  hitt  aim  of  render- 
ing tlw  voulh  cnpubtc  of  figliting  and  increasing  their  bodily 
sad  mental  power  of  endanince.  In  Mourdaoce  viUi  his 
codrsTonr  to  bftni^h  nil  foreign  words  from  the  (ivnnun 
bagoage,  and  to  n'pliicv  ihrm  by  words  of  German  origin,  he 
called  his  gymnasium  *  turn.'  He  jiutifie*  the  use  of  thia  word 
in  tho  following  manner:  *Tunien'  is  a  jiriniitivt^  Teutonic 
word  whioii  is  aI:to  to  bt^  found  in  many  German  gisl^r  longiie«, 
and  always  means  a  itowerfiil  turning,  Hwinging,  :ctirriDg,  and 
■Boring;  *  A  turner  in  old  times  vas  a  young  snldJer,  a  good 
wmtler,  s  pheasant  reltnw,  a  llvi-ly  young  hUule,  who  practised 
htmaelf  well  in  all  knightly  deeds,  whence  **  tnrnieren  "  and 
*'tnniicr*  U^ok  thoir  namt-  and  origin.'  Thus  a  meaning  was 
given  from  the  beginning  to  the  word  in  the  »«nte  of  a  lively 
and  active  but  slightly  regulated  movement,  and  this  aecep- 
talion  of  the  word  per^sted  oocordiQg  to  the  meaning  given  to 
it  by  Jabn. 

Daring  the  ypors  1813  to  1815  the  gymnastic  activity  of 
lb«  Tumplatz  in  the  Kiu<enhaide  wax  interrupted  by  war. 
Teac2>ers  and  scholars  entered  the  army,  and  by  prvfcrcncn 
JQtDed  the  Liitzow  Volunteer  corjis.  Friesen  fell  on  the  field 
ti  battle.  Jahn  returned  in  ISI.*!,  and  again  undertook  the 
npetinteudence  of  the  Tumptatz,  which  Eiselen  had  condnctrd 
during  hif  abwoce.  lu  eonjunctton  with  the  latter,  Jahn 
pabli<bed,iu  the  year  1816,  'Die  Deutsche  TumkniiKf.'  Very 
gymnastics  spread  from  Berlin  all  over  Germany,  and 
everywhere  enthnsia«U<»llj  greeted  and  energetically 
p«aeti»ed,  as  well  by  the  young  as  by  tho«e  of  rijifr  years. 
Sono, however,  polilicul  events  [ilaiH>d  obstaeles  to  the  develop- 
Bent  of  gymnastics.  Hie  >A'artburg  festival  of  German 
BanKbeiwcbaf^  in  the  year  1617,  and  the  munler  of  Kotxebtte 
W  Saad  afleTwanls,  called  down  repressive  laws  fmm  the 
Uanned  governments,  which  were  i\to  partly  directed  agaiiwt 
gaanutica.  Jahn  him»^lf  was  suspected  of  being  concerned 
in  rntJotioDary  intrigues  and  was  arrcst^-d,  and  on  .laniuiry  2, 
XBtO,  several  gymnn»ia  in  PrUKwia  and  the  neiglibouring  state* 
vtre  cIa#e<L  Later  on  Jahn  was  released  and  came  back  to 
I  firiliiirgt  but  exercised  no  further  influence  upon  the  develop- 
of  gjrmoasljcs  up  to  his  death  in  1852. 
'roi_  V,  n 
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Nevertheless,  Uie  idea  of  improving  the  bodily  devolopment 
of  growing  youthn,  especially  in  the  higher  schools,  by  mvans 
of  gyniiutfttico,  did  not  die  out.  Divested  of  it«  i)olitical 
character,  it  w(i»  carried  on  with  cDthtisiasm  by  Eiselen  in 
Berlin,  iMassoaann  in  Munich,  Klumpp  in  Stiittgarti  Ituvcnstrin 
in  Fisokfort,  WL'rnvr  in  Dreeden,  and  others,  notwithdtanding 
much  oppoiiition. 

In  the  year  1836  a  small  treatise  waa  pnblish«d  in  Berlin 
by  thw  miMliiml  counneilur  Dr.  Lorinscr  ('  Upon  tJie  Preservation 
of  Health  in  Schools'),  in  which  the  author  earnestly  rocom- 
inendcd,  from  a  mi;dical  and  scientific  point  of  view,  the  n^- 
intmductiou  of  scholastio  gymnaiiticH;  and  on  June  18,  1842, 
KibpIcd  was  cntiblcd  to  ojjcn  a  new  gymmiHiiini  in  AIt-Moabit«, 
after  which,  in  the  year  lS-14,  MaKKniiLun,  being  summoned  to 
Berlin,  established  a  gymnasium  in  the  Uaseuhaide,  but  not 
the  one  furinerly  used  by  Juhn. 

At  this  time  there  apitt-arcil  a  mau  who  exercised  a  consi- 
deniblu  influence  upon  the  development  of  German  gymnastics. 
This  was  Adolf  Spiess  (fi.  February  3,  1810;  d.  May  9,  1858) 
who  was  appointed  teacher  of  history,  singing,  and  gymnastics 
in  the  school  nt  Burgdorf,  in  Switzerland.  The  influence  of 
Spiess  was  most  remarkable  in  this  way,  that  the  exercises  were 
much  quictrr  and  more  regular  than  they  had  been  under 
Jahn,  and  coDse[|uent.]y  were  not  pushed  to  the  utumst  verge 
of  capttbilily.  With  Spiess,  gymna^ttics  were  no  longer  a  pre- 
paration for  combat  with  a  powerful  euemy.  In  his  opinion,  it 
was  a  question  of  how  beat  to  carry  on  a  fyst^ra  of  carefully 
regulated  movements,  so  as  to  produce  a  durable  development 
of  the  biKiy  during  youth,  within  the  bounds  of  hwiltli  and 
gnicefulnesB.  This  object  Spiess  attainefl  chieDy  by  two  inno- 
vations ;  in  the  first  place  he  introduced  free  exercises,  in  which 
a  great  number  of  scholars  could  make  certain  directed  move- 
ments  at  tlie  teacher's  command,  the  performance  of  which  did 
not.  generally  require  any  great  strength,  but  for  which  regu- 
larity of  all  the  performers,  precision,  and  erect  carriage  were 
tlie  principal  conditions.  In  the  second  place  he  changed  the 
exercises  from  open  to  closed  gymnasia.  Although  the  iidvun- 
tagcs  of  frenh  air  were  lost  by  this  alteration,  yet  the  loss 
flompeasated  for  by  a  considerable  gain  in  the  regularity  of 
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iatLmctioD,  which  wus  do  longpr  distiirbcd  by  uofavotmble 
vMtber,  and  by  the  nttich  higfivr  decree  of  precisioQ  thus 
attaiiuble,  so  tbat  discipline  snd  superintendence  were  found 
to  be  rnucb  more  elTectuiil  in  th«  cIommI  hall  thaa  they  had 
been  in  the  open  air. 

With  tbesp  two  modiiicationB  German  gymnatitivs  Imvc 
not  only  continMed  hut  have  couxiderably  developed.  >>om 
the  higher  schools  they  have  spread  to  the  national  schoolt;, 
vid  in  the  last  ten  years  have  reached  from  boyg'  to  girls' 
ccfaooU.  Not  only  hax  gyiniiai'lic  intitnicttou  beconiv  an  inte- 
gral part  of  all  teaching  in  Germany,  but  also  by  meanii  of 
these  gymna.si»,  formed  by  voluntary  a^sooiation,  thf  esorciHcs 
are  continued  up  to  middle  age.  Gymnastics  have  spread  evfin 
br  beytmd  the  confines  of  tiermiuiy.  In  all  countries,  in  all 
qoaiters  of  the  world,  whe-rever  Germans  collect  in  any  great 
nomber,  »  oeitainly  there  is  fonnded  a  choral  nnion  and  a 
'Tomverein';  uid  the  'Turn-hallt;'  serves  for  the  common 
assembliog  place,  not  only  for  bodily  exercises  but  also  for  all 
futlvala  of  a  national  character.  Among  none  of  the  modem 
nations  hare  gymDa«tics  attained  such  a  dcvelopmeot  and  such 
an  importance  ux  amongst  the  Germans,  and  il  may  be  said 
with  truth  that  the  Germans  are  only  second  to  the  Greeks  in 
their  development  of  national  gymnastics. 

In  Franco  some  altempis  have  be^-n  made  ranee  181",  from 
tbe  inflaenoe  of  the  (Jerman  gymnastic  movement,  to  introduce 
Kfaolastic  gymnastics.  TheM-,  however,  tuive  led  to  no  great  re- 
mit. In  the  year  1820,  Colonel  Amornx,  who  had  until  then  been 
oottdDcting  a  gymnastic  imititiition  in  .Madrid,  cane  to  Paris, 
•ad  by  his  own  e0brt«,  seconded  by  the  support  of  the  Govcni- 
■arat  and  some  private  per«nii»  interested  in  the  matter,  he 
mcceeded  in  founding  the  first  French  gymnastic  eslablisbment. 
Tbe  esercitw«  which  Amoros  introduced  con»i>iteil  in  marching 
tad  evolutions,  different  kinds  of  nmning,  wrestling,  leaping, 
ehnbing.  exercises  with  the  dynamometer,  Ac.  By  means  of  the 
amompooimenl  of  song,  order  and  rhythm  were  introduced  intu 
the  mata  exercises,  and  by  prizes,  which  were  awarded  by  jury 
cbeaen  firom  amongst  the  pupils  who  had  most.  dictinguiRhe^l 
th-f'"'-."*,  their  2cal  and  ambition  were  «>limulated.     These- 
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gymniuiLics  were   described  by    liOiide   in   Ms   'Gymnafltique 
Mddicalc,'  which  up|)oarcd  in  the  yeax  1^20. 

Starling  upon  this  founduttou  Delpech,  a  few  years  after, 
introdoced  gymnastics  into  his  orthopisdic  institution  in  Mont- 
pcllicr  ait  iiii  eMCiiliiil  orlhypwdic  mtyinn  of  cure.  He  was, 
nndoubtedly,  the  first  physician  who  employed  gymnuEtics  in 
an  extensive  way  for  orthopaidic  purpose*,  especially  for  the 
treatment  of  skoliosis ;  for  although  the  true  founder  of  ortho- 
paadics,  Vend,  in  SwitMrlaad  (Orbe,  Canton  dc  Vaud),  Lad 
already,  at  the  end  of  the  fi>rnier  century,  used  numerous 
passive  movvmeate  for  ortbopiedic  purposes,  {Ntrticularly  for  the 
tf«atment  of  club-font,  Delpcch  rather  dealt  with  a  thorough 
gymnastic  system,  consisting  of  active  movements,  and  having 
for  its  aim  tlie  strengthening  of  the  whole  body.  For  ^koliosi:* 
in  particular,  which  had  been  hitherto  treated  exclusively  by 
means  of  vxt<;nsion  beds  and  corsets,  the  introduction  of  gym- 
nastics was  a  very  valnaliin  novelty,  and  although  the  ayat.em 
advised  by  Dc-lpcch  liimaelf,  inefficient  in  many  particulars, 
underwent  very  essential  niodifltvvtions  in  tite  course  of  time, 
nevertholc-ss  the  principle  that  skoliosis  demands,  besides  treat- 
uient  with  stretching  and  pressing  appiuutus,  gymnastic  treat- 
ment which  shall  counteract  the  o\-il»  attendant  to  a  greater  or 
leps  degree  upon  all  mechanical  appliances,  has  been  recognised 
and  iict«d  uiion  by  all  iutelligvnt  orthopffidisls  of  a  later  date.' 

The  gymnastic  movement  set  on  foot  by  Amoros  did  not, 
however,  develop  further.  It  gradually  decayed,  and  only  since 
the  last  war  have  attempt*  been  made  to  reintroduce  scholastic 
gymnastics  in  Franco,  and  these  appear  to  have  been  attended 
with  but  wiiall  results. 

In  Kngland  neither  pedagogic  nor  medicinal  gymnastics 
Lave  been  much  dt'veloped.  In  this  country  bodily  develop- 
ment is  favoured  by  sports,  whii-h  begin  Jn  tlie  tyirly  years  of 
youth  by  active  recreations,  including  walking,  running,  rowing, 
driving,  riding,  and  quite  ri^cently  cycling,  and  fencing  and  a 
epecinl  scholastic  gymnastjo  is  t^  a  greiit  ext.i_-ut.  superfluous. 

'  Tlim  cxcpUcnt  [itiiiriple  is  si^l'toin  uurried  into  cITeot,  ami  when  Bipreiupji 
ten  judiciouily  cmplnj**!,  inecliaiiicnl  liulji  is  frn|uoiilly  dlACanlnd.  When 
mecliaalcul  npjxiriiliiB  U  luud  It  too  fmiunntlr.  It  not  liiTntinbl;-,  oonninU  t>t 
bOBT;  and  oumpliuitvd  cutchioes,  wliioh  interfere  wiUi  ioaUaii  of  CDOoim^nK 
tuoamUiir  raornnont.  -  K.  a. 
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In  Sweden,  however,  a  peculiar  form  of  gymnnsih'cx  was 
origitutted,  which,  bec»ti««  it  aiipedred  ("^pL-ciallj  useful  a»  a 
eiuatiTe  measure,  is  generally  known  in  Germany  nncter  the 
namtr  of  the  Swwli«li  gvmiuistic  curw.  The  founder  of  this 
gymnastic  system  was  Pi^hr  Henrik  Ling  (b.  November  15, 
1776).  Afl«r  Ivavtng  the  gymnasium,  Ling  studied  theology 
io  L'paalii,  l#ft  Ihi*  university  in  the  yt-ar  1797  after  a  failure 
io  the  theological  examination,  and  travelled  through  a  con- 
dditnihlo  portion  of  Europe.  At  Copenhagen  hv  li-t^nt  the  art 
of  fencing  from  two  French  emigrants,  and  speedily  anpiin-d 
gmt  proficjcacy  in  this  :iccom]ilii<hmenl.  In  the  year  1805 
ht  went  to  the  Swedish  aniversity  of  Land  and  oifer^  hiinitclf 
w  teacher  of  fcnciiig  and  modem  languages.  At  the  same 
lime  he  gave  lectures  npon  .Scandinavian  mythology.  In  the 
Morse  of  the  same  year  he  received  the  appointment  of  fencing 
master  io  th«  university  and  commenced  the  formation  of  a 
gymnastic  system  which  was  characteirised  by  the  greatest 
nmplicity  of  every  movement,  for  he  believed  that  in  this  way 
only  <'Oidd  he  l>estow  the  necessary  attention  Io  its  working. 
Id  the  year  1812  he  petitioned  the  Swedish  Government  to  b« 
illowed  to  found  a  gymnastic  instJtntioa  in  Stockholm  at  the 
expense  of  the  state,  and  received  the  following  rt-ply  from  the 
Minister:  *  Wc  have  jugglers  and  rope-dancers  enough  without 
taxing  the  stat^t  coffers  on  their  behalf.'  Ling  was  iM>t,  bow- 
erer,  discouraged  l»y  this  answer;  he  settled  down  at  Stock- 
beim  in  theyear  ItilS,  and  thou  received  permission  to  form 
a  gymnastic  institution,  although  hut  a  moderately  endowed 
one.  In  this  institution  Ling  worked  for  a  series  of  years 
under  somewhat  adverst-  eiteuiut^tances,  but  he  succeeded  in 
dbtaining,  in  the  year  1834,  a  very  considerable  incrense  to 
the  building  and  yi-arly  income.  I'ing  also  employed  himself 
■i  so  epic  jioet,  and  on  account  of  bis  poems  in  Scandinavian 
Bythological  subjects  w]is  made  an  Ascociutc  of  the  Swedish 
Andemy. 

Ling  died  in  the  year  1839,  at  the  age  of  8ix1y>three,  of 
tnbemiloais  of  the  luogv  and  IJver.  His;  suecessor  as  principal 
of  the  C«'ntral  G)'moanlio  Institution  in  Stockholm  was  Bnint- 
iag  (A.  17!)!>),  who.  on  account  of  his  delicate  health,  had  placed 
hhiseir  ander  Ling's  gymnastic  cure  in  tlie  yeur  1814,  and  had 
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been  thereby  made  (jiiitc  rtrong.  The  institution  remained 
uii<l«r  Briinting'x  tttiix^iviitioii  until  liii<  denth  in  1B8I. 

A  number  of  Ling's  pupiU  travelled  into  different  countries. 
Georgii  went  to  Paris,  and  there  oi>ened  his  KinesdhL^rapie  in 
the  year  1*147  ;  Dr.  Rou  went  to  St,  Petersburg;  Dr.  Roth  to 
I^ondon  ;  and  these  men  foundud  institiitionH  in  which,  for  the 
most  purt,  curt  ift/mnastics  vere  practised.  I  know  nothing  of 
the  further  fiit.c  of  tliese  institutions. 

It  is  very  difficult  to  criticiae  Swedish  gymnastics.  There 
lie  before  u«,  composed  by  Ling  himself,  'Kvglcnienfv  for 
Gymnastik,  18.tfi,' and 'Iteglenientefi>rKajonettriiktning,  1838,' 
both  written  for  the  Swedish  army.  A  larger  work,  'Gymnas- 
1ikeni<  allmiina  gnitjder,'  rvmiiined  iu]fini»hed,  and  was  only 
published  after  Ijng's  death,  in  1840,  by  his  pupils  Liedbech 
and  (ieorgii,  and  Iranshited  by  MasFmann  in  1847.  In  thin 
work  Ling  declares  life  to  eoniort  <tf  the  blending  together  of 
thrw-  i-li-iuctits — the  dynamic,  the  chemical,  and  the  mcclianical 
— which  through  their  opposite  action  produeo  variety  in  vital 
phenomf-na.  As  soon  as  one  gf  these  elements  is  deficient  or 
diseased,  a  means  of  cure  belonging  to  the  same  «»t^'gory  should 
be  chosen,  cither  to  restore  thi-  balance  or  the  healthy  condition. 
The  means  of  cure  for  the  mechanical  element  is  gymnastics. 
According  to  the  object  to  be  ntljiined.  Ling  divides  gymnasticii 
into  thu  scholastic,  medicinal,  and  a-sthetic.  The  forms  of 
nwTement  which  are  to  be  employed  are  the  active,  the  paitsive, 
and  compound.  In  this  last  conKists  the  principal  peculiarity 
of  Ling's  system.  The  active  movement  is  performed  exclu- 
sively by  the  will  of  the  individual  exen^ifcing.  In  the  jKwsive 
movement,  a  second  person,  the  gymnast,  conducts  the  move- 
ments of  the  Ixxly  of  the  patient  or  pupil,  who  neither  a«si:'ts 
nor  opposes.  In  the  cnmpound  movements  an  alternate  influ- 
ence i*  exerted  by  both  patient  and  gymnast,  for  eithi-r  the 
jHitient  performs  a  movement  to  which  the  gymnast  opposes  an 
ei^nal  resistance,  in  such  u  manner,  however,  that  he  does  not 
completely  hinder  this  movement  but  only  renders  necessary  a 
gK-ater  degree  of  power  to  effect  it  (compound  concentric 
movement),  or  tlio  gj-mnast  conduct*  the  movement  of  the 
patient's  limbs  while  the  patient  (i))pose3  a  resistance  in  ac- 
cordance with  his  strength  (compound  eccentric  movement] 
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GTTnnnst.  mwl  [>atieiit  tliuM  alUnuitcl^  ojierAte,  m  tin-  first 
cue  ihe  ptlient,  ^md  in  the  lut  the  gymuast,  gaining  the 
A«c«Ddiui<rj  in  turns.  A  special  dircvticm  ix,  thnt  the  tnovt^ment 
u  well  as  the  resistance  should  imironnly  oomnii^n<-i-  and  Etih- 
side  gnutoally,  eo  tliat  no  sndden,  violent,  or  tremuloiui  move- 
ment from  exceaive  effort  «hou)d  occur. 

Kverr  grniDaslic  lesson  should  Iwjpn  with  the  ini1dt*«t 
movetneutf  and  increase  to  stronger  oni.-^  tiiid  fiiiitllv  towards 
tfa«  md  of  ttie  lesitoa  the;  should  again  decline.  Thi»  rvgulated 
co-opention  of  two  persons  for  (he  purpose  of  certain  niovft- 
nenta  wns  in  fact  nn  c»)><-ntinl  and  novi-l  principle  of  Ling's 
gTBuuitics,  aiMl  however  innch  it  deranged  the  schohititic 
gymnastics,  by  hi-avily  fett)>riiig  the  frovdom  of  llic  pupil,  and 
tbo*  dvpriving  him  of  much  of  the  pleasure  of  the  work,  so 
inoch  the  tnore  hToorable  did  it  prove  in  medicinal  gymnastics, 
Ea  kffording  a  jrrecixion  and  a  gmdnation  of  the  deitin-d  iiiovv 
mcnte  that  were  not  possible  with  cither  the  pijn?ly  a«tive  or 
the  pnrvly  inxsiTC  movements.  This  principle  of  oumhining  to 
a  certain  extent  gymnast  and  patient  as  one  person,  whelji<-r 
lor  aiding  or  resisting,  has  rcmuined  unaltered  in  medical  gym- 
awtacs ;  but  of  the  other  |Miriion»  uf  Ling's  j^r»tem,  cKpcH-ially 
the  three  typical  forms  (the  mechanical.chemical,  and  dynamic), 
as  well  as  (after  the  crudest  nnturul  )ihilrisophy)  sujtposed 
iitl«rthangeable  action,  every  tmce  has  long  since  disappeared. 
It  WIS  also  an  error  of  Ijng's  to  ascribe  to  every  single  rous- 
colar  novement  a  special  efftxt  n}ton  the  general  henllli ;  as, 
(or  example,  when  he  K-Iieved  that  an  arm  movement  while 
((aiuling  had  quite  a  different  effect  from  nn  arm  movement 
•bile  lying  or  sitting. 

Upon  this  assumption  an  extremely  complicated  system  of 
ipnaastic^  was  formed  wliioh  slinrply  differi^iitintvd  the  movt^- 
BMntenecessiuT  in  varinus  cases.  Thence  aro««  the  necessity  for 
aeooniterablennroberof  assistants,  for  four|>coplc  might  be  re* 
ipiired  to  hold  the  jnticnt  in  n  certain  portion,  while  the  fifth, 
thegTmnast  pro]>i;r,  conducted  the  desired  movement.  Now  it 
must  be  admitted  that  all  movements  are  not  equivalent  in 
tfc<-ir  action  u|Kin  the  body;  for  example,  an  arm  movement 
■DaT  produce  a  different  result  from  a  movement  of  the  leg, 
tod  tberrtore,  in  casea  which  are  to  be  (rented  in  this  way  the 
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choice  of  the  uppropriutv  movemenU  (the  gyDiuiuitic  pn;Krii>- 
tion,  as  tliTf  iSwtnli.ih  g^ntn.-ulji  culled  it )  deniandA  oooaiderahle 
knowii-ilge  aod  erperience.  Nevertheless,  a  wide  road  is  thus 
opened  ior  Hubtl'-li<.*«  into  which  Liugaud  hiKjmpiUthemcelves 
fell  io  refurfiice  to  the  seleelion  of  the  necessary  movements. 
For  example,  Ling  iirescribes  for  gravel  'graduated  rubbing 
movementti  upon  the  groin  and  perineum,  mid  crott»  .ingtiUir 
movements  directed  obliquely  towards  the  side,  where  the  j>ain 
in  the  kidney  is  felt,  together  with  strong  perineii!  rubbingK 
combiuiHl  with  forward  aiujuiar  movenienls,  and  his  pupils  and 
followers  developed  this  elaborate  process  still  further. 

From  an  orthopftnlic  point  of  view.  Ling's  gyinuimties  corre- 
spondisi  closely  with  the  .so-called  xntagouiiitic  theory — i.e. 
the  theory  whieh  ascribes  all  deformities  to  the  unerjiia!  ftetiou 
of  inUHcics  acting  antagonistically  upon  any  jwrt  of  the  body. 

Upon  this  sup{x)sition  there  was  a  great  temptation  to  the 
UKe  of  a  [towerfiil  localised  gymnastic  exercise,  which  only  took 
into  consideration  and  strengthened  the  weakened  antagonists, 
whilst  tho  too  powerful  muscles  were  allowed  to  remain  ut  rest. 
The  antagonistic  theory,  however,  has  Utely  met  with  great 
limitations,  »nd  in  those  cases  where  it  is  still  applied  it  is  u^ed 
not  for  weakened  but  for  pumlyscd  groups  of  tnuitoles  which  it  ia 
proposed  to  restore  to  action.  This  result  may  be  effected  in 
appropriate  eases  by  means  of  electricity,  but  not  by  the  patient's 
will,  from  which  the  power  to  move  the  muscles  is  entirely 
withdrawn. 

In  Ctermany,  Swefliirh  gyniUH^lies  became  more  especially 
known  from  the  esertions  of  Kothstein  and  Neumann.  JIugo 
Rothsteiu  {b.  August  28,  1610)  was  an  axtillvry  officer  in  the 
Prussian  army,  and  was  sent  by  the  Minister  of  War,  Von 
Boyen,  in  the  year  IMfl,  to  Stockholm,  at  the  expense  of  the 
State,  to  acquire  more  intimate  knowledge  of  Ling's  gymnastics 
and  to  go  through  a  course  in  the  Central  Institute.  For  this 
purpose  Kothstein  resided  a  year  in  Stockholm,  and  after  that 
two  months  in  Copenhagen,  in  order  to  learn  the  kind  of  gym- 
nastics practised  in  Denmark,  and  returned  to  [Berlin  in  the 
middle  of  the  ywir  1846.  ilcrc  he  published  the  information 
obtained  in  Sweden  in  the  work  entitled  '  Oynmasticg  or  the 
System   of  the    Swedish   Gymnasiarch  P.   H.   Ung,   Ilerlin, 


XASSAGS. 


41 


1847  to  I8A7.'     Id  1848  be  aasumml  the  HupcrintcnrloncA  of  the 
_n«wly  fotin<lo<l  Military  Outjui  Gyinnuntic  In^lJlution  in  Uerlin, 
pd  retained  this  post  until  his  death  in  1863. 

A.  C.  Nvuiiiann  va*  u  praoti«iug  phyficinn  in  Grnudcnz, 
where  he  eHtahlished  an  iustitiittou  iijioii  tht>  principles  of 
Swedish  gymnastics.  He  also  had  been  in  Stockholm,  com- 
minioDed  by  the  Prussian  OovemiueDt  in  perft-ct  himiif^If  in 
the  Htudy  of  these  gyra  nasties.  In  the  middle  of  the  year  1850 
Ncumunn  came  to  Berlin,  occnpivd  liimNi-lf  lliere  with  ortlio- 
poxlic  gymnastics,  and  Uigetlier  with  liothstein  pnhli.thed 
'ITie  AtbeBKura  for  Uational  Gymnastics,*  a  journal  which 
brg&n  in  1854  iind  catiie  to  an  end  in  1)457  with  ite  fourth 
volume.  Neumann  died  soon  after.  Hulenberg  also  visited 
Stockholm  in  the  bc^i^intiin^  of  the  year  1850  to  learn  Swcditih 
gjoinaiitics,  and  hit  aftt-rifanlM  cftlablUhed  an  inKtitnliou  for 
Swedish  medical  gymnastics  and  orthopspdics  in  Iterlin,  which 
he  conducted  until  187!l.  In  ihi'^  iustilution  gymnastics  word 
(«t  least  in  hiter  yi-ar*r)  exclusively  used  for  orthopoKlic  pnr- 
[WMit.  Quite  lately  Dr.  Oustav  Zander  has  introduced  in 
Stockholm  an  alteration  in  gymna.'ities,  consisting  in  the  em- 
ployment of  very  ingeniously  constructed  machines  in  place 
of  the  hiiltd  of  n  gymnortt,  nhtcli  nuichines  not  only  nccomplish 
{Musire  movemenis  iu  the  body  of  the  patient,  but  also  furnish 
the  reqniri^  rewstance  in  the  combined  active  movements. 
Zan<ler's  method  of  maehine  gvmnasl  ica  Iiaa  been  approved  and 
adojitcd  in  various  other  towns  of  Sweden  and  Russia  Ix'sidi's 
Stockholm,  but,  u-t  fur  as  is  known  to  myself,  has  obtained  no 
firm  footing  in  Germany,  England,  or  l-'rance.' 


MjtSSAUK. 

Since  1870  or  thereabouts,  mussuge  has  received  considcmble 
aitontion  in  almost  every  European  country,  and  particularly  in 

'  A  Eu>d»r  ajrinn&siiuii  won  opened  iu  Iiondon  n  few  yean  ago,  and  bos 
bMn  biglilj'  approved  of  by  tiw  medical  profwton.  Ttio  mnohine*  wero 
obUiMirl  from  MiQokliolm,  ooijaraexsolljraiinUBT  toihoM  iiMtl  by  Dr.  Zander. 
Thti)  ImtlMtlon  l»  moat  raluDblit  tor  tbe  treatneot  of  n  ijTeAt  viuleir  ot  vuvf, 
■Ad  U  an  exccllcot  mbolltnlc  for  Uhk'*  oyitnni  of  |[;iniiMt<o>,  whlUt  ibn 
■uuHgemenl  it  vocoodncted  tlial  it  ii  tree  from  that  oniptrlcUm,  or,  to  my  tlio 
kart,  exlrangnnt  luu]  cosily  entiiuiiuam  nilb  which  the  '  laovcmcnt  euro '  i« 
M  often  iiurouiiilul. — N.  H. 
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Gertnan;.  The  word  *  maiisage '  id  derived,  according  to  I'iorry, 
from  fiaaaeiv  =  Xo  rub ;  according  to  Suviuy,  liowcvcr,  from  tbe 
Arabic  word  '  m<w«,'  to  preea  softly.  Thosf  who  are  employed 
in  the  pftrfomiance  of  (bese  iiiuni]iulation»  are  called,  in  Fnincc, 
'  masseurs 'or  *r*?boiileurB,'  or  *  rliabellems,'  and  when  they  are 
women,  ^  damct*  blanches.'  The  English  espreesioDE  for  the  pro* 
cesa  are  'rubbing,' ' liiharapnoing,'  and  a  somewhat  allied  Itirni, 
'  bono-eetting."  The  art  of  performing  these  manipulations 
now  embraced  under  ih«  term  '  mimxage  '  is  a  very  am-ivut  one, 
and  belongs  undoubtedly  to  the.  earliest  efforts  which  were 
niadc  in  the  art  of  lu-aling.  The  (."hinMo  rnnnuiscript  Kong- 
Kan,  which  is  dated  3000  years  B.r,,  seems  to  have  contained 
detailed  accounts  of  these  operations.  Similar  in  their  nature 
uru  lb«  suTchutitt  of  the  Persians,  the  tivarpi^it  of  Uie  Greck», 
and  the/j*)'rtio  of  the  iiomans,  of  which  latter  Martial  sings : 

PiTuiirrit  iigili  corjius  arii."  tractiLlrix 

Mnnuuiqiie  doctam  epargit  omnibus  membiia. 

It  is  precisely  tlicoc  movements  I)eloDging to rafis»age  which 
were  develofwd  into  n  i<iK;eial  cure  and  .ipplied  prefereutially 
by  the  Swedish  medical  gymnastH.  They  consist  of  rubbings, 
kneading!;,  |jres(iings,  strikings,  choppiugs,  Kiwing  movements, 
sliLppingM,  nhakings,  &«. ;  all  of  them  being  movements  io 
which  the  patient  remains  perfectly  passive,  but  which  are  dis- 
tinguished from  the  properly  soKuilIed  [Misgive  movements  in 
that,  they  are  not  confined  to  the  medianii<m  of  a  joint,  alone, 
but,  without  any  reference  thereto,  operate  directly  either  upon 
the  soft  parts  or  the  bones.  The  too  great  import^inre  iittuched 
nt  present  to  iiiasBage  i»  due,  however,  not  to  the  direct  influ- 
ence of  Swedish  gvmnaFfics,  but  originafes  in  France,  and  it 
has  foimd  in  Dr.  J.  Mr'^ger,  of  Anislirdiini,  im  exceptionally 
esi>crt  adv'watft.  Incited  by  his  snccess.  Professor  Mosengeil  ' 
published  a  detailed  description  of  the  manipulations  which 
arc  performed  in  this  proeeits.  These  letter  are  divided 
into  four  chigiseti:  fflevrage-,  mamiage  a  friction,  jiftrlK' 
eagf,  and  tapottnnfnt.  The  parts  of  the  body  to  he  ma«sjiged 
must  be  so  situated  as  to  be  within  reach  of  manual  oponil  ion  ; 

■   X'tr&antlltiKjirn  d.  Dnilufh.  Grtrttfh./.  CliiTtiryie.    A.  Congttt*.    Itcrlin^ 
ISTC 
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ly  irat^d  part,  auch  aa  the  hip-joint  Tor  iDf^ance,  cannot 
beeffediuilly  itinf^igect. 

The  part  must  be  first  vranhed  with  cold  water,  th«D  the 
'matseur' anoints  his  hands  with  uny  Hubrtancc  that  facilitates 
their  gliding  eauly  over  the  aurfat^e  or  thv  nkin. 

Such  Babetaoces  are :  olive  oil,  animal  fat,  especially  in  the 
fcnn  of  the  univcrviOly  knuun  eold  cream,  vaseline,  black  rwaji, 
era  ■pectaJ  liniment,  nbich  in  more  often  lifted  in  France,  and 
ht^  consists  or — 

Ciuii{ihor  .        .10  jMuiti 

lAodanum  .     Ill    ,, 

CKI         ....    60   „ 

Tf  the  (mrt  to  be  operated  upon  be  very  hairy  it  mu«t  be 
■hared,  otherwise  even  with  mild  maosage  severe  ]iain«  and 
poambly  inllatnmation  may  ensue. 

The  nibbrr  begiiiii  with  f^iimge — 1>.  with  centrip^-tftl 
ftrokes  which  are  conducted  with  the  full  -tnrface  of  wich  liand 
afl#rnately  over  the  desired  part  of  the  body.  The  stroking*, 
at  6rst  alight,  are  gradtially  incrmAit]  toaconxideruhle  xtrength 
aad  then  gradually  diminished.  If  the  jtart  to  be  operated 
Dpcm  i*  too  «mall  lo  permit  the  use  of  the  whole  hand,  only  the 
tips  of  the  fingers  are  employt^l.  KymeanB  of  tliKseittrokingii, 
abnonnal  detections  of  fluid,  such  as  extravasations  of  blood  or 
enuialiona,  spread  over  a  larger  cxjanse  which  is  fiivourabtc  to 
their  more  mpid  absorption,  or  else  they  are  pressed  inwards 
directly  iuio  the  lymphatic  vessels  and  thus  drivE?n  away  firom 
the  diaested  parts.  Stroking  towards  llie  periphery  should  only 
be  performed  in  ereeptioiia]  eases,  because  they  act  in  an  oppo- 
lite  directi'iu  to  the  lympli  stream,  but  in  the  case  of  consider- 
able fluid  DolleetioiiK  they  have  at  timeii  this  advantage,  that  they 
pracnre  towards  the  periphery  a  greater  surface  for  al)S0T|>tioti, 
NevertheleHS,  one  umirt  not  subject  every  inflmninatory  swelling 
to  €gievratf«,  since  an  exudation  charged  with  infectious  matte-nt 
my  euily  produce  inflummtilion  and  suppunitiim  in  thcneigh- 
booriog  jtiirts  by  ittt  extension.  .Massage  i^  entirely  out  of  the 
<]iieitioii  in  all  cases  of  venous  inflammatiou,  since  by  its  em- 
pkiyioeiit  iletached  pio^-s  of  tlirombus  or  softened  masses  of 
detriUu  might  be  conveyed  into  the  circulation,  where  they 
wotild   produce  the   most   serious    disturbances.     Soft  tinue 


u     onrnop^Dics,  orvifASTics,  axd  massage, 

growl.li^,  esjiwifilly  aucfa  as  the  well-known  fungous  granulations, 
may  be  cmshwi  by  e^e\ir<irje^  anil  thu«  tln-ir  ali*i>rj)l  ion 
rendered  more  enuty.  After  the  rubbing  lian  been  continued  for 
a  long  time  tlie  skin  ri'dJens,  tlic  iwtitnl  experience*  a  decided 
feeling  of  WiiriiiUi,  and  sometimes  the  temperature  of  the  part 
is  raised,  aa  may  be  shown  by  the  use  of  a  tbermometer,  a 
condition  whieb  only  disappcarK  grnilually  after  the  lapste  of 
some  hours.  In  many  cases  the  pain  produced  at  the  com- 
mencement of  the  muBsuge  ix  very  cunsidenible,  but  by 
gradual  increase  iu  the  strength  with  which  the  movements  are 
performed  the  sensibility  gradually  declines.  In  the  massage 
HfrictUm  the  6nger-tips  «f  one  hand  work  witVi  energetic  cl]i|>< 
tical  rubbing*  proceeding  from  the  periphery  towards  the 
centre,  whiict  the  tingtr-tips  of  the  other  huud  follow  with  a 
atroking  movement. 

The  parts  which  the  fingers  of  the  first  hand  press  and 
pound  the  finger*  of  the  other  lumd  rub  over  afrerward^i  wilh  a 
circular  movement.  A  contiiderable  degree  of  dexterity  and 
practice  is  necessary  to  perform  this  operution  pro[icrIy,  iis  tlio 
fingerx  of  each  hand  have  to  he  moved  differently.  This  ig 
especially  difKcuIt  when  the  left  hand  does  the  rubbings  while 
the  right  follows  with  a  stroking  movement,  ntriteaije  is  a 
thorough  kneiuliug  iif  the  psirts.  A  fold  of  the  affected  tissues 
(the  skin  and  especially  the  muscles)  is  raised  between  the 
thumb  and  the  four  other  fingers  of  eiicb  hand,  ;ind  wbiUl  this 
fold  is  strongly  piessed,  both  hands  work  t<jgether  in  an  oppo- 
site direction  to  the  longitudinal  axis  of  the  lintb,  and  act  thva 
slowly  toward)!  the  centre  of  the  body. 

Tajjoltement  consists  in  tmull  blows  which  arc  bestowed 
upon  the  affected  part  eilher  by  the  relaxed  finger  or  by  a 
tipecial  hammering  apparatus  made  of  indiarubber,  wood,  or 
whalebone. 

Besides  these  there  are  Ihechoppingaiid  sawing  movements, 
which  are  performed  with  the  ulnar  edge  of  the  hand,  and  (he 
sluppings  with  the  entire  hand. 


After  this  short  sketch  of  the  birforical  devek>]iueut  of  the 
different  kinds  of   gymnasticf^  the  question  ariief,  'Wl 
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'  BonsUL  CS>  eao  be  ducIb  of  aoy  of  the  nbovc  described 
fcniM  of  gymtiMHm  ? ' 

According  to  sn  old  proverb, '  Mowment  U  life,  nod  the 
nnstioa  of  nwrement,  dv^tJi.'  Tliis  proverb  x*  ct-rlitinly  not 
perfectly  trae,  for  we  know  msDv  forma  of  vegetable  aDdunirniil 
tife  which  exhibit  no  perceptible  movement.  The  most  oece»- 
m;  di-m'-nt  of  life  !:«  more  pnibalily  imtiibilily — t.e.  the 
po««rof  reacting  to  extraneous  iotiuencea  in  a  more  comprc< 
bensire  manner  than  i*  possible  to  inanimate  bodie«. 

AmongMi  these  reactions,  however,  motion  i*  oni>  of  the 
moft  essential,  and  is  never  absent  from  animal  life.  An 
nimal  body  which  is  no  longer  in  n  condition  to  reqiond  to 
Mftaio  influences  of  the  outer  world  by  movement  has  loud,  the 
n«"iT*inl  property  of  lift;  and  has  arrived  Ht  its  anlilhesifi,  death. 
Difregarding  the  large  siib'Idngdom  of  invertebrate  animals, 
»e  find  in  the  vertobrates  that  the  movements  most  necessary 
(0  life  are  the  hnutV  .tction,  and  as  n  con8i'i)uviicv  (he  cireula- 
Uov  of  the  blood  and  the  ezjnoding  and  contracting  of  tho 
IfaocBZ  with  its  consequence,  (the  gaseous  exchange  of  the 
Uood),  the  reiii(H ration.  In  the  lower  verti^brate.«  both  these 
nofvnienta  may  cease  for  a  considerable  time  without  neeessary 
extinctioa  of  life. 

J^uhes  and  amphibia  may  be  frozen  in  ice  for  many  days, 
and  {KKsiblT  even  weeks  and  montliE,  to  such  an  extent  that 
t^  tiasoea  of  the  body  and  blood  it«elf  are  snIidiGod,  with  the 
laceaaiy  eonseqoenee  of  the  cessation  of  all  movement,  and 
afier  alow  thawing  respimtion  and  circulation,  as  well  as,  later 
M,  voluntary  mov<^ment,  may  be  re.itnred  and  the  animals 
tberewith  be  restored  to  life.  Reptiles,  also,  may  remain  for 
a  kng  time  in  a  motionletM*  condition  nilliout  being  necessarily 
d«*d.  When  in  the  tropics  the  sun  is  drying  up  tlie  marshy 
and  bo^gy  places,  thi-  iilligntom  bury  ihemM-Ivei:  deep  in  the 
eutb  and  rvmain  there  in  a  motionless  eondilion  of  rigidity, 
in  which  nevertheless  circultttion  and  respiration  possibly 
e(«tinae  in  a  very  resKricted  manut-r,  until  in  the  rainy 
«eaaoo  the  reluming  moisture  restores  them  to  movement. 
The  only  examples  of  this  in  warm-bloodetl  animals  is  the 
hybernation  of  some  of  the  lower  mammalia,  during  wliicli 
proccM  voluntary  movement  entirely  ceases ;  respiration  and 
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drealation  however  continue,  though  in  a  much  slower  manner 
than  at  otiier  times,  and  prt-serve  that  form  of  life  which  baa 
been  designated  by  the  ancients  as  I'ita  minivut.  In  mo»t 
Tnammals,  and  especially  in  man,  such  a  t-ondition  does  not 
occur.  Here  the  total  caseation  of  voluntary  movi-nient,  and 
the  consequent  fait  of  temperature,  neocseurily  causes  death 
aftera  certain  timo.  Intviruption  of  both  of  the  two  acts  moeb 
necessiry  to  the  maintenance  of  life — viz.  respiration  and  circu- 
lation— induces  death  in  a  few  minut«s. 

Tliu  movements  producing  rKsjnnit ion  and  circulation  are 
only  very  slightly  subject  to  our  will.  The  strongest  will 
cannot  iuflucucc  the  hout  iug  of  the  hciirl ,  nnd  even  (hough  we 
arc  able  to  volnntarily  produce  considerable  alteration  in  the 
fre<(uency  and  depth  of  the  breathings,  nevertheless  the  type 
of  respiration  which  is  inor<t  favouniblc  to  the  conditions  of  the 
body  at  the  time  soon  re-establishes  itself,  and  thus  is  not  only 
withdrawn  from  the  influence  of  the  will,  but  generally  also 
from  the  consciousness.  We  are,  however,  able  to  iufluenco 
in  a  very  marked  manner  not  only  the  respiration  but  aloo 
the  circulation,  by  tbo  voluntary  movements  of  our  muscuW 
itystem.  Increaued  voluntary  movement  leads  after  a  short 
time  to  an  increase  in  the  heart-beats,  us  well  as  to  au  increased 
frequency  and  depth  of  the  reMpirations.  Th«  consequences 
are  a  more  rapid  movement  of  the  blood  through  the  veaseU  of 
both  the  greater  and  Icsicr  circuhitions,  increased  intake  of 
oxygen  and  output  of  carbonic  acid  from  the  capillaries  of  the 
lungs,  as  well  as  the  reverse  of  this  process  in  the  capillaries 
of  the  greater  circulation,  an  iiicn^.ined  evajHinition  of  water 
from  the  skin  and  lung  siu^'acc,  a  greater  feeling  of  hunger 
and  thirst,  and  after  sat ii* faction  of  these,  a  more  rapid  transition 
of  the  ingested  food  into  the  juices  of  the  body.  Whether 
voluntary  movements  produce  increased  destruction  of  albumen 
and  a  correspondingly  increased  excretion  of  nrt-a,  is  one  of 
the  moat  warmly  contested  points  in  the  physiology  of  tissue 
metamorphosis. 

According  to  Hermann  Oppenheim's'  book,  the  dilTerence 
in  the  views  of  authors  appears  to  result  from  the  fact  that 
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i&creoaed  voluntary  morcmcut  only  produces  an  increase  m 
the  separation  of  urcia  when  the  movement  is  no  vinlcnl  iix  to  give 
riw  to  a  considerable  degree  of  cly«piK»a.  The  ioauSicientl; 
noitrulud  slbuminouR  subiitjLnve  of  tin-  ititi«clvs,  in  consequence 
of  Ibe  deficient  supply  of  oxygen,  is  partly  deatroyt^i.  lu  the 
jntvHcftyituitoiia  juiaea  its  transition  is  completed  into  urea,  as 
vfiich  it  i*  diKchATgi^  fnim  the  bi>dy  through  the  kidneys. 
On  the  o4iier  hand,  if  the  mu«:ular  movement  is  concluded  in 
sa  tranquil  a  manner  that  do  considerable  degroo  of  dyspncea 
is  pn>duc«d,  iilthotit^h  the  whole  amount  of  the  work  muy  be 
Wty  great,  the  albuminous  ^bstaiK-e  of  the  muscles  does  not 
sptit  up,  the  wpttniliMQ  of  ur«a  in  not  increased,  and  the  muscles 
•ppcar  to  tarry  on  their  work  exclusively  by  oxidation  of  earbo- 
liydrate]:,  the  final  rctnlta  of  which,  curbonic  acid  and  water, 
are  excreted  by  the  lungs. 

Voiontary  movement,  however,  afTwts  (he  circulation  not 
oaljr  br  ioncaeing  tb<*  action  of  the  heart  but  aiiio  by  acting 
directly  00  the  latter  by  increasing  tlie  venous  Dow.  Kraune't ' 
investigations  have  proved  tltat  the  fasicia  in  the  region  of 
Ponput'e  ligament  is  to  arranged  that  the  movements  in  the 
hip  joint  act  by  suction  upon  the  blood  contained  in  the  orural 
rein  and  thus  hast«^n  tH  pantinge  into  the  inferior  vena  cava. 
'  A  similar  suction  ap|uiratus  of  the  muscles  and  (awcta  if  found 
at  lb«  upper  extreinity  under  ilie  clavicle,*  but  this  is  Ear  infe- 
rior to  the  former  in  force  and  functional  capacity.  Much  more 
important  than  even  txjth  of  the  above  is  tlie  powerful  auction 
which  the  negative  pressure  in  the  thorax,  in  inspiration,  exerts 
m  the  returning  veuouii  blood,  and  the  efficiency  of  wliich  is 
ecNksidenibly  increased  by  grwitt-r  fref|uency  and  depth  of  the 
n^Hiattons.  IHic  lymph  cnm-nt  also  fa  e!»«nlially  quicJtened 
br  this  mechanical  aiipinttion.  The  peristaltic  mov<-meDt«  of 
tke  tnt««tine,  a*  well  as  the  secretory  activity  of  the  glands 
(raenlly,  are  increased  by  movement. 

Betides  tliesc  gemral  effectn  of  volunt.iry  movement,  altera- 
tiofu  an)  produced  in  the  oi^iuii^  of  motion  themselves.     The 
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therewitb  are  a  matter  c^  iDdifiTvreiice ;  here  gymnastics  hnvc 
the  object  either  to  cure  bodily  satfering,  or  to  harmonise  the 
bodily  conditione  innnte  in  cuch  pei-eon  in  the  inunncr  most 
<!Uiifiirm:dili-  In  lit^iillli  iind  Ix'iiiily.  H«re  the  demand  on  the 
individual  must  not  exceed  his  capacity,  but  I  am  not  specially 
anxious,  ati  regards  scholastic  gymnastics,  f,o  reprouicli  them  for 
the  ac«id«iit*  wliirli  iniiy  occiu*,  for — 

Nil  prodwtt  <]aod  non  bwiere  posait  idem. 

Scholaati<!  gymnastics  have  always  had  a  great  attraction 
for  boys,  and  nothing  is  more  dajigcrous  thun  excessive  anxiety 
and  rentraiiit.  Howi-ver,  particuliir  car^  mnst  be  taken  to  euKUre 
that  each  individual  pupil  imdertakes  no  more  than  he  can 
Cenly  perform,  and  to  oppose  most  encrgeticnlly  »iiy  i-xcess  ia 
the  performance  of  acrobatic  or  athletic  feat?.  These  restiie- 
tions  were  not  cspecJaliy  observed  in  the  orifjiiud  gymnasium 
of  Jahn.  I  do  not  make  this  statement  by  way  of  reproaeh, 
fur  Jidiii  wa.*  actuat4>d  by  a  high  motive  wiiich  threw  such 
considerations  into  the  background.  His  object  was  thi»  ai-minif 
nod  rejnvcnatiou  of  t,he  nntiou  for  the  «^ni|ucst  of  the  French 
utnirpers;  but  for  more  [ieaceful  times  hi^  flVHtem  uf  scliolii«tic 
gymnastics  ia  too  severe,  and  accompanied  by  unnecessiiry 
dangers.  TIk'  moditk'iitioim  which  were  introduced  by  SpieM 
ti-movwi  these  objectionable  qualities. 

Knglish  sports  are  not  in  respect  to  this  subject  unworthy 
of  consideration.  The  most,  essential  feature  of  sports  is  that 
a  numbcrr  of  mnn  rouipete  with  their  utmost,  htrenglli  to  suo- 
ceod  by  the  exhibition  of  the  greatest  activity.  Emulation 
here  nrgen  competitors  to  efforts  which  not  infrequently  entail 
permanent  injury,  whilst  the  object  sought  is  not  of  *uoli  n 
nature  as  to  make  one  disregard  these  injuries.  Whether 
nUtivlical  information  on  this  point  exiatjt  I  am  not  :iwaro, 
but  it  is  well  known  that  the  celebrated  surgeon  Liatou  died 
from  the  rupture  of  an  aneurism  of  the  aorta,  which  had  been 
protUiced  by  overstrain  in  rowing ;  and  such  eases  cannot  bo 
io  frequent. 

Medical  (jyniTuistice,  which  are  directly  employed  to  combat 
existing  mnhuties,  have  naturally  to  respect  the  Hippncratic 
nuixim,  fiij  ff\ainiu>{non  nocert),  much  luure  carefully  than 
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tbe  sefaolastic,  and  on  that  acooimt  most  embrace  very  much 
prodent  (brrns  of  movemviit . 

He  first  fonn  of  medical  gymnastics  is  the  dietetic;  but 
importnnt  this  mny  be  from  n  mr-dical  point  of  view, 
th«t«  i»  no*  very  much  to  !)<•  wiiil  »i»on  tlie  Htihjvct.,  which  }ias 
not  been  long  known  to  the  geneml  public.  The  motit  simple 
(brtn  of  it  ii*  wnlktng,  in  which  thi?  tvidily  mriv<?mcnt  is  almost 
esdiuively  confined  to  the  lower  extremities.  The  renpirntioa 
of  frfsh  air,  inerasMd  by  the  movement,  assists  mostesdentially 
Ed  it«  good  effect.  Much  more  energetic  i*  riding,  in  which 
the  r^uidc  motion  of  the  body  through  the  air  and  the  .-diaking 
ftom  the  pace  of  the  horw,  with  the  active  efTortsof  the  muscles, 
which  are  necessary  not  only  for  the  firmness  of  the  tteat  but 
ilso  for  the  pTC»cr\'atioD  of  the  w|uilibriura,  combine  to  form  a 
■pecie*  of  movement  which  can  be  rivalled  by  no  other  in  its 
utility.  Nost  tx>  this  comes  riding  on  a  velocipede,  which  innst 
bs  suitable  to  many,  in  that  a  velocipede  cft<t,<  Irss  than  a  horse, 
teqaires  neither  food  nor  attendance,  and  also  that  the  person 
cfcUng  upon  it  does  not.  run  the  danger  of  considerable  injury 
fton  >  bli.'  This  kind  of  gymnastics,  which  has  been  greatly 
panned  in  France  and  England,  is  now  beginning  to  become 
popalar  in  Germany,  and  especially  in  Berlin,  with  the  beau* 
lifnl  two-wheeled  velocipedes  with  the  large  forewhe<-),  the  edge 
rf  which  is  covered  with  un  indinrubber  tire  to  modify  shock. 
Velocipede  riding  has,  however,  the  inconvenience  that  one  is 
obliged  at  every  considerable  rise  or  fall  of  the  road  to  dismount 
Midnlk. 

Oymnaistics  with  'bar  bells'  are  also  well  known.  By 
mmaa  of  their  weight  they  excrei»c  the  muscles  of  the  upper 
extremities,  and  by  tnnsference  through  the  shoulder  girrllc 
tbejr  influence  the  muscles  of  the  thorax,  which  act  for  (he 
■Mat  part  M  respiratory  muMles,  thus  inducing  more  energetic 
Mtioo  than  simple  movements  of  the  arms  alone.  ^Vlioever 
viffaes  to  obtain  more  precise  infomuition  about  gymnastics  with 
'bar-bells*  will  find  it  in  Schreber's  'Chiimhcr  Gymnastics.' 

A  very  much  improved  kind  of  bar-bell  has  been  introduced 
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by  I*.  ScuRtT '  ia  llif  form  of  his  ktigehtab.  TIu'm  i»,  in  effect,  s 
bar  bell  with  a  very  nmcli  climgatt'd  middle  piece,  from  which 
the  iron  btills  sprving  as  weights  can  be  removed,  or  to  wldch 
they  oaa  be  fastened  by  ucn-vit.  in  dilferetit  positions.  The 
manner  in  which  the  use  of  the  ku<jel»tah  differs  from  thiit  of 
the  bw-bcll  i*,  th-it  Iwth  haD<l«  gro-p  lb*;  oni?  insttrument 
dimnlUtneoiiiily,  and  that  therefore  the  arras  are  placed  in  firm 
connection  with  oni:  niiothur,  which  gives  s\  great  udvuntugc  in 
innny  movements,  parlicubirly  in  flexions,  twisting  and  turning 
the  upper  piirtof  tho  body.  Drill  gymnttstics,  particulurly  «low 
militiu-y  stt^p  to  counting,  \»  of  great  imiHirtvince  to  the  bearing 
of  the  whole  body  as  welt  aa  for  the  formation  of  n  firm  cvirn 
step,  only  it  is  doi^irable  that  the  gymnastic  twicher  sliould 
posscw  itti  authority  over  his  acholont  approaching  that  of 
military  discipline,  which  considenibly  increnses  the  effect ; 
otherwise  the  exercise  will  be  wanting  in  the  requisite  eanieet- 
neu.  The  diflfurent  kinds  of  fighting  with  the  sword,  th« 
ttbre,  the  foil,  and  the  bayonet  may  be  used  aa  dietetio  gym- 
naBtJcH ;  uu<l  they  have  this  advantage  over  the  other  forms, 
that  they  maintain  the  interest  of  the  pupil,  who  must  be 
ever  ready  to  jMirry  his  opponent's  attack  and  to  make  his  own. 
Kowing,  when  undertuken  in  moderation,  is  also  a  good  gym- 
muttic  exercise.  Hwimiiiing  combiuus  in  the  happiest  manner 
muscular  activity  with  the  refreshing  eieitatiiin  of  cold  water 
and  the  Hghl^-niiig  of  the  weight  of  the  body,  owing  to  the  fact 
of  the  latter  being  in  a  medium  of  almost  the  same  specific 
gravity  as  itself. 


Leaving  now  t.lie  subject  of  dietetic  gymnastics  where  it  is 
simply  a  question  of  preserving  tht-  body  in  health,  or  combat- 
ing slight  ailments,  and  coming  to  medical  gyiniiugtics  proper, 
We  find  the  principal  doninin  of  the  latter  is  orthoiiifdics.  Tn 
wder  to  estimate  the  value  of  gymnastics  from  an  orthoiwEdio 
point  of  view,  we  must  briefly  consider  the  maladies  hereto 
belonging  and  their  causes. 

OUTUoP^mw,  taken  in  its  widest  sense,  is  the  descriptioa 
of  the  nuture  of  the  deformities  of  the  humau  body,  and  also 
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tbe  memnB  of  redre««ing  iheia.  Upon  invcKtignting  the  causes 
whkli  produce  defonnitiej<  vrc  find  tlifin  to  be  jinni-ijially  two: 
in  tbr  first  place  weight,  and  in  the  eecond  the  effects  of  trao- 
lioD  «r  prrssure.  The«c  are  jjiiK-rally  siitiuited  in  thr  body  of 
the  deformed  person,  occaaionallv  thev  may  be  impaHt-d  )i>  U 
frocn  without,  Beddeis  this,  both  factors  tnay  be  combined,  and, 
in  EftcL,  are  w  very  (requenUy.  Wiiii  congenital  dr^fonnilieg 
there  ia  a  third  cause,  eeaeutially  unknown  to  us,  namely, 
dafcctive  fbruatioo.  Theae  are  imdoulrtedly  Miucd  by  me- 
*fc— **"■ '  oonditioDf,  the  nature  nf  which  i«,  however,  no  crjinpli- 
otod,  that  it  is  only  in  very  few  cases  thai  inve«1igationB  have 
ctmbled  as  to  gain  an  uuight  into  them.  Such  congenital 
ddomudea  are,  for  example,  the  inward  turning  of  the  foot,  in 
uwiPuqufDce  of  defect  of  the  tibia;  abnormal  poidtion  of  the 
hand,  in  conaeqaenee  of  defect,  of  the  bones  of  the  foreartn; 
deformttv  of  the  knee  joint  from  absence  of  the  patella  ;  con- 
genital dii>loGation  of  the  hip  joint  from  in»ulTioieu1  dpv«l^>- 
Bkent  of  the  head  and  neck  of  the  femur  and  of  the  acetabalnm ; 
tbeTefjnre  congenital  dislocation  of  the  ankle  in  consequence 
of  defect  of  the  lower  articular  surfaci;  uf  thr  lK>nc;«  of  ttit;  leg 
and  uf  the  astragalus,  &c.,  an  inBtance  of  which  Volkmann '  haa 
deacribed,  in  which  it  oi-currod  in  both  fattier  and  mu. 

llieaedeformitieii,  re-iuliiag  from  defects  in  first  fnrination, 
an  not  curable.  We  Xavtts  even  no  meanv  of  rcpIiK-ing  defects 
o(  fonnatjoD.  We  can  certainly  fix  a  joint,  deformed  from 
defect,  by  means  of  baiMlagcs  or  splints,  in  a  ceitain  desired 
podtion,  and  the  lalient  may,  to  long  as  be  weara  lhi»  appa- 
ntnf,  make  tolerably  good  use  of  the  limb ;  so  ixmn,  however, 
m  the  supporting  help  is  withdrawn  the  old  deformity  n^ 
cdsbtislics  itself,  for  defects  of  liwt  formation  are  never  repaired. 
nb  ii  especially  true  in  the  case  of  congenital  diBlocation  of 
Ike  hip  joint.  Wc  are  assured  by  antbon  now  and  then  that 
they  hnvc  ctired  this  deformity.  Bnt  these  assurances  are  to 
be  aeeepted  with  doubt,  since  the  most  that  can  Ite  done  !«  to 
tBi|ffOTe  the  function  of  the  joint,  and  so  enable  the  patient  to 
Ude  the  deformity  aa  much  as  possible.     A  hip  joint  which 

deficiently  formed  during  intn-ulcrine  life  never  becomes 
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DormaL  Certainly  by  uiraDs  of  a  firm  girdle  pW^ed  ruund  tli« 
pi'lvia,  which  either  jaaeea  up  in  th«  form  of  arm  crutche-i  and 
downwards  to  the  leg  with  a  perineal  hand,  one  can  limit  tho 
protuberuuo;  of  the  trovbuutcr,  uiid  by  ret»ining  it  fur  many 
yMint,  by  means  of  the  ap]>aratus,  to  tlie  place  which  somewhat 
coiTesponde  with  the  normal  acfljibiilum,  obtain  a  tolerably 
firm  uud  (!<irri;>ipoii(ling1y  gocxl  functioiial  connection;  but  one 
must  never,  therefore,  fancy  that  a  oonnal  hip-joint  has  been 
formed  and  the  luse  tlius  really  oiirt^d.  Such  an  achievement 
in  the  case  of  deformities  arising  from  defective  formation  doeo 
not  lie  within  the  jiower  "f  medical  Muieuce.' 

However,  all  congenital  deformities  do  not  arise  from  defects 
in  formation,  and  the  moi^l  frequent  of  all,  congenital  club-foot 
in  its  ditTerent  forms  of  talipes  varus,  valgus,  calcaneus,  and 
equinUB,  is  one  of  these  exeeptioms  to  the  rule.  Up  to  the  end 
of  the  la»t  century  tiiis  deformity  was  attributed  to  defect,  aod 
was  looked  upon  as  a  malformation  in  its  narrowest  sense.  This 
UKXimiption  bus,  however,  been  proved  to  hnve  been  incorrect  in 
far  the  greater  number  of  cases.  Only  in  very  rare  instances  do 
defects  exist,  as,  for  instance,  when  the  peronei  muscles  are 
absent.  In  all  other  cases  there  is,  on  the  contrary,  no  defect, 
either  in  the  bone  or  in  the  muscles  and  tendons,  and  even  tlie 
places  of  insertion  of  the  tendons  are  found  at  the  normal  places. 
Clnb-foot  haa  therefore,  since  the  publication  of  the  lucid  work 
of  Scarpa,'  been  regarded  as  a  defonnity,  from  mechanical  canxea, 
of  an  originally  normally  formed  foot ;  and  it  is  only  with 
reference  to  the  nature  of  tlie  defonniug  forcL-a  that  there  still 
exists  a  want  of  unanimity,  notwithstanding  the  most  searching 
investigations  on  the  subject.  It  is  a  question  either  of  traction 
forees  which  exist  in  the  body  of  the  child — namely,  in  the 
muscles  and  tendons — or  pressure  forces,  which  the  mother's 
uteru*  and  the  child's  members  effect  upon  one  another.  The 
reasons  for  and  against  these  assumptions  would  take  too  long 
to  discuss  here  in  their  entirety  ;  I  therefore  coutinv  myself  io 
pointing  out  that  both  views  have  considerable  reasons  both  for 
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and  againat  them,  oad  that  it  uiajr  therefore  be  regnrdttl  im 
prububli!  tbnt  thty  may  both  exUt,  und  may  not  iDfrequeutly 
be  ouinbiiied.  The  prubl«rn  which  thiu  prcttonts  itiH.-)r  in  rcHpcct 
to  the  cure  of  club-foot  conaiaLs  in  the  reittoraLiou  of  (he  foot  from 
itfi  abnormAl  to  its  normul  poeltion.  This  is  best  done  by  the 
Hti^Dgth  of  the  tiiiiidM,  and  by  Ruhni^qimat  fixution  of  the  foot 
i»  itii  unproved  ]>oEitioQ  by  means  of  bandages  and  splints.' 
If  the  obfltacleH  which  present  themeclvee  tu  the  '  replacement  * 
of  the  foot  are  too  great  to  be  ovi>reomc  by  llie  iiifliii.-nei'  of 
strong  hand  pressure  frequently  repeated,  it  becomes  necessary 
to  divide  the  moitt  tvnsif  and  opposing  tendons,  particularly 
the  tendo  Acbillis  and  the  (endoii  of  the  tibialis  jiOKlicuM 
muscle,  Eubcutaneously,  and  then  to  continue  the  correction 
of  position.  It  is  ulwuyii,  however,  to  be  regretted  when  one 
is  forced  to  have  recourse  to  tenotomy,  fdnce  th«»e  niusicleit  llio 
tendons  of  which  have  been  divided  remain  notably  weakened 
in  funutjon,  whilst  in  the  ouc  of  a  club-foot  cured  by  simple 
•  redressement '  the  function*  of  the  muacles  become  perfectly 
norma).  The  patient  cannot  effect  the  euro  of  club-foot  by 
his  own  active  moveineut  of,  for  instance,  bis  peronei  muscles, 
since  he  cannot  exert  sufficient  strength  for  that  purpose  ;  on 
the  other  hand,  the  function  of  the  foot  in  walking  exerts  n 
decidedly  redresiiing  effect,  only, however,  when  the  foot  has  been 
so  far  re»iored  towards  its  normal  position  thut  the  solo  touches 
the  ground  in  its  whole  extent.  If  one  can  call  the  manipula- 
tory movements  employed  by  tie  surgeon  gjrmnastic,  then 
gymnasticH  plity  a  lar|;'e  part  in  the  treatment  of  club-foot. 

Oangenital  vryneck  (cajoitC  oWtpum  congenitmn)  is  cauaed, 
as  Stromeyer  *  was  the  first  to  prove,  and  as  is  now  universally 
acknowledged,  almost  without  exception,  by  injury  of  tiio 
ft«tiio-cleido-mastoideus  muscle  at  birth,  and  subsequent 
shortening  at  the  place  of  injury  by  a  cicatricial  contiuetion.' 
Thia  deformity  occurs  almost  exclusively  with  children  who 
have  either  been  delivered  by  the  forceps  or  more  frequently 
in  hip  and  foot  preflentatioDB,  from  the  greater  traction  upon 

'  Ptotiftblj'  tlic  mMt  perfect  applioalion  of  mectuuiiciil  kppUanOM  oonaiit* 
in  direoliii^  lli«  fcot  Ui  Xm  moved  in  ■  imtural  pcailion  by  the  »xerelM  of  its 
BomaJ  tBnetiotiF.— N'.  K. 

*  StrcoiMyM',  ttntrtigi'  :ur  i^/ifratiteti  OrlkejHiilik.     EannoTcr,  11139, 
'  "Wia  is  bjr  no  mcanii  a  nnlvcisol  oploion  Is  England. — K,  B. 
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the  head  reqiiirpd  to  effect,  delivfry.  Any  attempt  to  produca 
elongation  of  the  Khortened  muaclcs  by  passive  movements  and 
exU'iiNinii  it>  in  thi»  oam^  useW^s  ;  <>ri  tW.  other  hitiid,  the  Fubcu- 
taneouE  division  of  both  heads  of  origin  of  the  Htemo-cleid<^ 
itiiiKloidcu.'t  miiKcIe  allows  a  rapid  cur«  lo  be  cffpctf-d.  In  very 
rare  (Mises  wryneck  is  caused  by  a  ei>ngenital  dflfomiity  of 
the  cervical  vcrttibne,  which  again  is  cnufivd  by  intra-uterine 
pretuure.  I  have  had  one  of  these  rare  ca>>e!<  under  treuluieDt. 
In  such  aoaee  one  must  endeavour  to  bring  back  the  i^rooked 
vcr(«ljr«]  column  into  the  nonnal  [WMtion  by  permanent  weight 
extension,  with  the  addition  of  a  frequently  repeated  redresEing 
hand  pressure,  and  to  retain  it  there  by  mesins  of  instruments. 
A*  there  is  considerable  deformity  of  boni*,  it.  i«  well  to  continue 
the  treatment  for  some  length  of  time  and  to  be  satisfied  with 
the  result  of  raising  the  he.id  from  its  bent  position,  although 
it  may  not  quite  reach  the  median  line. 

For  the  'acquired  '  deformities  (arising  after  birth),  a  pre*- 
Bure  similar  to  that  exercised  by  the  uterus  upim  the  limbs 
of  the  ftetus  only  occurs  in  one  case,  vie,  the  oblique  position 
of  the  big  toe  (hallux  valguti).  In  this  case  the  shoe  plays 
the  part  of  the  uterus  and  pushes  the  toe  outwards,  whilst  the 
bead  of  the  firs!  metatarsal  bone  thickens  considerably  under 
the  pressure  by  means  of  deposition  of  bone,  and  thus  projects 
considerably  at  the  inner  side  of  the  foot..  A  cure  of  this 
deformity  necessitates  so  much  and  so  prolonged  inconvenience 
to  the  patient  that  it  is  really  better  to  leuve  it  alone.  If  the 
deformity  beoomeii  unbearable,  the  desirability  or  otherwise  of 
exarl ieulatioii  of  the  toe  must  be  considered,  for  resection  of 
the  joint  must  not  be  thought  of,  because  the  removal  of  the 
bead  of  the  metatarsal  bone  would  deprive  the  foot  of  one  of 
\t*  most  essential  suji^M^rt^. 

The  above  referred  to  acquired  deformitiea  occur  either 
from  weight  or  muscular  traction.  The  first  is  commonly  called 
'  weight  deformity,'  the  latter  I  would  designate  by  the  name  of 
'  traction  deformity.'  In  addition  to  these  principal  causes  of 
deformity  there  are  some  others,  though  much  rarer,  which  I 
will  describe  separately  by-and-by. 

The  weight  deformities  of  the  joints  of  the  lower  cxtremitiea 
are  flat-foot  and  genu  valgum.     In  flat-foot  the  weight  of  the 
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body  presses  dovnvards  through  the  bones  of  the  leg  and  the 
Htra^as  on  to  the  nrch  of  the  foot  until  the  inner  edge  of  the 
foot  touches  the  ground  in  it«  entire  length.  The  severe  pains, 
vbieh  arise  from  the  pressure  of  the  inner  edge  of  the  foot 
igainst  the  gmund,  lead  bv  reflex  action  in  the  worst  cases  to 
coDtravtion  of  the  perunei  niii.-H;hit,  and  eventimlly  nl*o  of  the 
gastrocQenuus.  By  this  eontraction  the  deformity  is  increased, 
60  that  finally  the  inner  edge  of  the  foot  becomes  convex 
downwards,  whilst  the  oater  edge  and  the  tiiberoiiity  of  the  os 
etlcia  are  somewhat  raised  from  the  ground.  Thus  we  have 
a  aw  in  which  a  typical  weight  deformity  iiidiie««  in  its 
prqgroaB  a  oootractioD  deformity,  which  latter  increases  the 
fbrnicr.  We  shall  later  on  have  frequent  opportttnilit^  of 
mferring  to  this  combination.  The  treatment  of  flat-foot  in 
the  case  of  young,  ({uiekly  growing,  but  rather  slender  people 
of  from  fourteen  to  sixteen  year*  of  age,  the  chief  subjects  of 
this  deformity,  is  at  first  prophylactic,  and  consists  in  procuring 
for  them  wtch  an  occupation  u*.  Aov»  not  necessitate  eontinued 
standing,  and  in  which  therefore  the  areh  of  the  foot  Li  not  too 
hea\'tly  weighted.  If  tJiis  is  not  possible,  or  if  the  deformity 
bos  already  appeared,  we  should  endeavour,  by  means  of  an 
addition  to  the  shoe  of  a  pad  of  sole  leather  or  an  iron  plate, 
or  by  mi-nni  of  a  «[>er-ial  ortliopitdic  apparatus,  the  so-cnlled 
ftat-foot  shoe,  to  support  the  inner  edge  of  the  foot,  or  even  to 
raise  it  again.  In  the  severer  cases  of  contraction  of  the 
perooei  and  gattrocncmins  it  is  desirable,  according  to  Ro«er, 
to  chlotoform  the  patient  to  complete  muscular  relaxation,  and 
then  toreMore  the  root,as  Elf  us  possible,  to  the  normal  position 
by  a  rery  powerful  manual '  redressemi-nt ' — not,  however,  to  the 
extent  of  ruptnring  the  tendons  or  fibres — and  to  fix  it  in  that 
position  by  a  jilaMter  banditge  for  from  four  to  six  weeks.  After 
the  l^»e  of  this  time,  the  patient  may  resume  his  occupation, 
with  the  help  of  one  or  other  of  the  above-mentioned  sup[)orts. 
Tenotomy  of  the  peronei  tendons,  or  the  tendo  Achillis, 
diould  be  resorted  to  in  flat-foot  only  in  cases  of  extreme 
neoesrit^.' 

He   second   weight   delbrmity   of   a  joint  of    the   lower 

•  In  adtEiSon  to  mMbanical  supfiort,  wpU-ngvUlxl  uetcwcs  a(  ihi  v«sk 
I  turn  ot  the  gmurt  valMi— N.  & 
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extremitiea  is  genu  Tslgnin,  which  occurs  in  youth  as  well  as 
ID  childhood,  but  duos  not  incrcuse  uftmr  ceAsutioii  of  growth  of 
the  bone ;  that  is  to  say,  not  after  the  age  of  abom  twenty-three 
to  twenty-five.  The  manner  of  origin  of  this  deformity  is  us 
foilows :  Under  uonual  c'onditionii  the  line  of  weight  of  the  leg 
(that  is,  the  line  perpendicular  to  the  ground  from  the  centre 
of  the  hip  joint)  pusses  to  the  middle  of  Ih';  kiii*«  joint,  and 
then  downwnrdit  idong  the  tibia  to  the  middle  of  the  ankle  joint, 
which  latter  is  supported  by  the  arch  of  the  tarsus.  This  arch, 
independently  of  the  form  of  the  tarsal  bones  and  their  connec- 
tions, finds  an  essential  «npport  by  the  ligarnenti^frommusc-ular 
power,  wliite  partly  the  muscles  of  the  leg  (the  tibialis  posticus, 
tile  flexor  dtgitorum  longus,  and  the  flexor  pollicis  longus,  with 
their  tendons)  and  partly  the  short  plantar  n)uscle»  oppose 
any  tlatteuing  thereof.  The  pro[)er  position  of  the  line  of  weight 
pH»»es  exin'tly  through  the  middle  of  the  knee  joint,  because 
the  niusclei!  surrounding  this  joint  sl.aud  to  one  another  in  an 
equal  antagonism.  Here,  on  the  anterior  surface,  we  find  the 
exten.ior  nuadriceps  muscle;  posteriorly  uiid  externally,  the 
biceps  femoris ;  posteriorly  and  internally,  the  semimembranosus 
and  si-mitendinoBUs ;  and  on  the  inner  aspect,  the  adductors. 
If  all  these  groups  of  mnscles  are  well  developed  and  of  normal 
enei^  they  keep  the  knee  joint  ao  completely  in  its  place  that 
no  variation  of  position  can  occur.  Hut  those  muscles  are 
often  weak  and  wxiitiug  in  energy  of  action.  This  is  especially 
the  case  with  rickety  children  in  early  life,  also  in  quickly 
growing  young  people  at  the  age  of  puberty,  who  are  employed 
in  fatiguing  ocenpaliona  entailing  long  standing,  as,  for 
example,  apprentices  to  joiners,  bakers,  locksmiths,  &e.  In 
ordttr  t^t  avoid  the  jHiinful  fceliug  of  fatigue  during  their  work, 
these  tjeople  seek  a  position  in  which  they  are  able  to  preserve 
an  erect  attitude  of  the  body,  without  being  obliged  to  fix 
their  knee  joint «  in  extension  by  sustaim-d  mtiseulnr  action,  and 
they  attain  this  by  slightly  flexing  one  or  both  knee  joints, 
and  by  rotating  the  limb  at  the  hip  joint  so  that  the  knee  is 
turned  inwards.  Tn  Ihis  jwsition  the  knee  joint  is  kept  in 
equilibrium  by  tension  of  the  internal  lateral  ligament,  whilst 
the  mnsclcii  are  but  slightly  used.  Thus  the  line  of  weight 
no  longer  fails  exactly  in  the  middle  of  the  condyles  of  the 


jor,  but  considerabljr  ftrther  outwards.  Id  coneeqncnce  of 
litis  the  \ovivT  cpiphyHiul  line  of  the  femur  is  under  su  uuoqual 
pnmare;  the  outer  lialf  of  it  «uffcnt  »n  Jncreatto  of  pressure, 
ks  it  has  almoat  aJime  to  b«ar  the  veiglit  of  the  body ;  the  ioner 
htilt  oa  the  other  hand,  is  not  only  relieved  from  weight,  but  \% 
even  onder  a  negative  premiire,  from  the  traction  of  the  tense 
internal  lateral  ligaments.  Such  n  difference  of  pressure,  if  it 
matinnod  to  a  iieverc  degrve  for  a  lung  lime,  irould  produce 
ao  [iDe>i)ua]  development  of  bone,  even  in  a  uormat  cart iUigiuous 
ttae  of  epiphysis ;  on  the  iuside  ii  tnure  nipid,  and  on  the  outride 
a  dower  growth  of  bone.  But,  at  the  ages  mentioned  above, 
■faDormalities  often  exist  which  may  increase  such  influence  to 
a  very  considendile  degree.  In  children  rickets  is  a  common 
eaiiae  for  rendering  the  bones,  not  only  in  the  diaphyses  but  also 
on  the  borders  of  growth  of  the  epiphysial  lines,  inclined  to  yield 
to  itfeaarure;  and  »t  the  period  of  puberty  there  ii*  often,  as 
UicoUcz '  first  demonstrated,  particularly  in  the  case  of  the  half- 
grofWD  peojile  dedcribtnl  above,  an  idteintiun  in  the  epi)ihy«ial 
Uoea,  especially  of  those  of  the  condyles  of  the  femur  and  tibia, 
a  condition  which  strongly  resembles  the  rickets  of  infuucy, 
and  therefore  is  de.*ignate<l  by  the  name  uf  '  rickets  of  adoles- 
cence.' The  epiphysial  line,  for  instance,  is  considerably 
•idened,  the  proliferated  cartilaginous  layer  being  especially 
thickened,  so  that  ujion  section  its  tissue  protrudes  beyond  the 
awn  surface.  Under  these  abnormal  conditions  the  epiphysial 
cartilage,  reatrieted  in  its  power  of  resistance,  re^jwiids  to  the 
nneqnal  presstire  by  producing  unequal  bone-forraation.  The 
hoa«>furnutlion  in  (he  outer  half  is  retarded:  the  inner  half, 
beii^  relieved  from  pressure,  quickly  increaM^  in  ^ulKtance, 
rad  thus  it  happens  that  the  inner  condyle  of  the  femur  gra- 
dually becomes  lower  than  the  outer.  Similar  conditions 
perall  on  the  upper  epiphysial  line  of  the  tibia,  although  here 
tb(7  are  geuenilly  less  marked.  When  the  kuoe  joint,  nnder 
tbe  influence  of  these  conditions,  is  turned  much  tnwanl*,  then 
the  weight  of  the  body,  acting  upon  the  leg,  which  is  thus  di»- 
jiliBtd,  almoKt  always  produces  secondarily  a  bending  of  the 
ipfwr  end  of  the  tibia  with  a  oonrexity  directed  inwards,  for 

'  Xlealtac,  Hit  tritlUtfi    trrtnimmirnftm  am  Knit  mud  dtrtH  tlrihtngt- 

mtO^im.    Archlv  L  kUnlitffao  CblnusteL    Bd.  ». «.  661.    I87U. 
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the  line  of  weight  l»e(ir»  upon  this  bone  at  a  conttidtrable 
angle,  whilst  the  diaphysis  of  the  femur,  the  axis  of  which  in 
fffoft  corrt-siiondii  with  the  line  of  weight,  experiences  no  such 
secondaiy  deformity.  The  tendon  of  the  extensor  quadrioeps 
feinoris  with  the  juitella  is  displaced  considerably  Uw  much  out^ 
wards  as  regards  the  ninsdeit  surrounding  the  knee  joint,  and 
the  biceps  tondtm  becomes  prominent  on  the  outside  of  the 
knee  joint,  like  a  tightly  drawn  cord.  But  neither  change 
must  be  looked  upon  as  entirely  primary ;  they  have  not 
produced  the  valgna  |K)KitJon,  but  lliey  are  the  consequence  of 
it,  caused  by  the  lateral  displacement  and  partial  appnixim  at  ion 
of  their  jKiints  of  insertion.  Flexion  of  the  knee  joint  is  in  no 
way  hindered  by  the  valgus  position,  extension  is  generally 
increased  to  a  slight  degree  of  byperexteusion.'  With  Jucreas- 
ing  flexion  the  valgus  angle  diminishes,  and  in  the  rectan- 
gular |>osil  ittn  generally  disappears  entirely.  This  circumstance, 
which  at  first  sight  i»  very  sarprising,  la  explained  by  the 
oblique  direction  of  the  axisof  rotation 
of  the  knee  joint  caused  by  the  low 
position  of  the  internal  condyle.  If 
one  takes  a  slmight  rod  (see  fig.  1), 
which  is  interrupted  by  a  hinge  joint 
situated  transversely  lo  its  longitu- 
dinal axis,  aa  at  o,  the  rod  can  be  moved 
in  all  degrees  of  flexion,  even  up  to 
complete  extension  in  the  same  plane. 
If,  however,  the  joint  is  made  obliquely 
t«  the  longitudinal  axis  of  the  rod,  as 
at  h,  the  latter  remains  straight  when 
fully  extended,  but  the  more  it  is  bent 
the  more  it  de\iates  from  the  previous 
plane  of  flexion.  If  one  takes  a  rod 
which  at  fullest  extension  is  angular, 
as  at  c,  with  the  hinge  at  the  place  of  the  angle,  the  angle  will 
diminish  as  the  lower  part  is  lient  upon  the  upper,  and  die* 
apprurs  entii'ely  when  the  bend  reaches  180°.  Tliis  is  the 
re>i«on  why  in  genu  ^'algum  there  is  diminution  of  the  valgus 

>  III  many  casus  tlic  riuigc  of  cxtcnxioii  hu  bBcn  found  to  bo  letmned. — 
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pontioQ  with  increasiag  Rsxion,  and  if  the  mcchunical  conditions 
in  a  deviated  kDe«  joint  arc  muoli  uiore  coin]iIic<tt«d  than  in 
IW  angnlarl;  bent  rod,  jet  here  th«  obliquely  directed  axis  of 
ntatkMi  ii  eiinilarly  the  principal  cause  for  thv  removal  of  the 
iml^riis  position  when  the  leg  is  bent  Qiwn  the  thigh.    It  rcHuItA 
from  this  mod?  of  origin  that  goon  valgum  is  not  in  any  wav 
unenmbtf  to  treelinent  hjr  gymntutic*  or  massugc.     Neither 
,        gnoal  nor  localised  muscular  movements  are  able  to  effcicttlie 
■     aliglitest  re«ult  a»  regsidx  the  coirectton  of  genu  valgnm ;  and  if 
'      ve  sttfliDpl,  a<  ii)  often  done,  to  countejntcl  the  valgus  position 
JB  eactreme  extension   by  passive   aide  movements,  one  may 
indeed  stretch  the  hiteral   ligaments  of  tht;   knc>c  joint  and 
looaen  thv  joint,  bnt  a  correct-iun  of  the  position  cannot  thus 
be  effected.     Neither  is  tenotomy  of  any  use  for  the  cure  of 
genu  valgum.     Tf  jH-rformt^,  as  has  often  enough  been  done, 
Dpon  the  tendon  of  the  bioeiM  muscle,  or   on   the   externa] 
lateral  ligament  of  the  knee  joint,  one  may  certainly  place  the 
jotnt  straight,  but  only  by  meanx  of  Mpnrating  the  outer  sui^ 
faces  of  the  joint  from  one  another  and  by  making  them  gajic. 
Itve  fix  the  leg  in  this  position  with  a  plaster  blindage  we 
fiod,  after  a  tolerably  long  time,  that  the  old  conditional  invari- 
ably remain,  i.t.  gaping  outer  condyles  and  a  lengthened  and 
veakened  external  lateral  ligament,  and  as  aoon  as  the  patient 
trie*  to  support  himself  upon  his  leg  the  old  abnormal  position 
w  catabliahes  itself.     In  consequence  of  this,  all  attempts  to 
core  g*oa  valgam  by  means  of  tenotomy  should  be  abandoHMl. 
We  are,  however,  able  to  cure  many  cases  of  genu  valgum 
by  means  of  an   instrument  which   alters   the  oonditious  of 
pnMare-     An  iron  splint  is  attached  to  the  outside  of  the  leg, 
Hnt  pr>%i(e)y  to  acconi  with  the  abnormal  angle,  and  is  then 
gndoally  straitened  by  means  of  a  rack  JMUt,     Thus  the  knee 
joint  i*  drawn  outwards,  and  whilst  it  rdiev««  tlie  external  sur- 
fi»ea  of  the  joint  from  pressure,  on  the  other  band  it  prc««es 
tW  iotemal  sur&ces  iinnly  agaiust  one  another ;  it  eflect«  tlie 
nvenil  of  the  unequal  bone-formation  caused  by  the  gena 
■ilgiun  on  the  lower  epiphysial  line  of  the  femur.     TTie  work- 
[of  Ui«  machine  is  more  effectual  the  longer  are  the  armit 
lftv«ra^.     The  lower  arm  should  extend  to   the  external 
BalleolBS,  the  up[ier  should  bridge  over  the  hip  with  an  inter- 
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veaiiig  joint  nnd  be  fixed  to  a  wcU-padiled  pelvic  belt.  There 
is  no  (lifficulryin  making  the  extension  effected  bythi^mnchine 
ao  elastic  one.  With  this  machine  one  hn»  bocii  uble  to  cure, 
in  thu  counto  of  fri)[n  one  year  to  one  year  and  a  h»lf  np  to 
the  age  of  twenty  even,  great  irregularities  of  the  knee  joint. 
Heyond  tht-twentiRlh  y^sirlhe  bone*  are»o  tinn,  and  the  altera- 
tions of  growth  in  tliera  so  slight,  that  the  machine  ts  no 
longer  able  to  prodnoe  any  effect.  But  even  in  earlier  years 
adverse  circuuislanix^  oficn  tx-cnr,  inusmuch  a»  these  jmtionts 
mostly  belong  to  the  poorer  classes  and  are  compelled  to  earn 
their  living  by  bodily  labour,  and  are  thereforo  not  able  to 
submit  to  so  long  an  instrumental  treatment.'  In  thi«  case 
we  must  cut  instead  of  disentangling  the  knot — i.e.  one  must 
procure  the  correction  of  the  position  by  bre-nkiug  or  cutting 
tlimiigh  the  deformed  bones. 

The  redressement  forcS  was  introduced  by  Delore,'  of  LyonB, 
but  only  as  praeticuble  for  genu  valgum  in  infants  and  ehitdmn 
up  to  Ihe  age  of  ten.  The  patient  was  ch hi ro funned,  then  laid 
upon  that  side  upon  which  the  genu  valgum  was  situated,  and 
a  powerful  pressure  exercised  upon  the  inside  of  th*?  deformed 
knee  joint,  until  the  leg  touched  the  horinontal  t.ible  with  its 
outer  surface.  In  this  position  it  was  fixed  for  from  four  to  six 
week*  by  means  of  a  plaster  bandage,  and  then  free  movement 
was  permitted  to  the  patient  with  the  aid  of  a  supporting 
machine.  By  this  methoi!  thf;  *  ri'dressement'  is  i>erfomied  by 
means  of  the  tmumatic  separation  of  the  epiphyais  of  the  femur 
or  tibia,  which  subsequently  unites  in  the  plaster  casing.  The 
ad\T»ntjige  of  the  method  is  its  speedy  resnlt ;  it  is,  however,  to 
be  feared  that  traumatic  separation  of  the  epiphyses  may  affect 
unfiivourably  the  subsequent  growth  of  bone.  Beyond  the 
tenth  to  twelfth  years  correction  of  the  valgus  position  is  not 
to  be  effected  by  forced  'redressement,'  Tlie  epiphysial  lines 
have  then  become  thin  cartilaginous  discs,  which  can  no  longer 
yield  to  pressure,  and  if  any  great  force  were  to  be  exerted,  the 

'  If  inntTuiatrnt&l  trMImnnt  S*  conduol^tl  In  tlw  iii&nni<r  ailctiwil  bj  inA  In 
77u  Sitryfrg  af  Thfumtitirt,  18SV,  the  [inLteDta  nood  not  be  Incnpnrltntnt  fnr 
work  (or  %  sinicln  ay.  [u  (iioL  Ihcy  arc  often  by  such  noun  oDnbtud  i<i  (lt> 
their  work  miicli  more  owdly.— K.  S. 

*  DrloTC,  J)ii  mieanin^  rin  jfnmt  pn  dedoM  et  de  tan  Irailement  far  l» 
dimUrnumt  tin  ryiphgiei.    a*ti<llv  liobdomailHire,  1ST4.     Mo.  S.  U 
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externa)  lateral  Ugameot  of  the  knee  joint  vould  be  torn,  and 
thiu  produce  condittoiM  which  would  bo  quite  a«  uofavoureble 
as  sabcuianeoos  division  of  i)ii$  li^ment.  If  thi;  patient, 
hanog  passed  bis  twclfUi  year,  is  so  unfavourably  aitiuited  ns 
to  be  unable  to  undergo  treatment  bj  mIow  reduetion  by  an 
inatnunent,  he  must  submit  to  osteotomy,  and  for  [iatient:t  be- 
jrood  tho  age  of  twenty,  osteotomy  is  the  only  pu«t<ibtc  method 
of  core.  This  operation  may  be  performed  in  three  diS'erent 
[daces,  viz.  first,  on  (he  tibia  at  the  level  of  the  tuberoojty; 
weond,  on  the  dLi|>hy.'iiH  of  the  femur  Just  above  the  condyles, 
aod  therefore  just  beyond  the  knee  joint ;  third,  on  the  femur 
by  separation  of  the  innrr  eoudyle  involWng  the  knee  joint. 

Ki^t,  In  osteotomy  of  the  tibia,  the  skin,  iasoia,  and  perios- 
team  are  divided  by  a  transverse  JQcidon  at  the  level  of  the  (nbe> 
roaitj,  and  the  exposed  bony  w»M  it;  thru  cut  through  with  a 
few  rtjting  blows  on  a  chittcl,  the  chi»el  being  directed  evenly 
againn  the  angle  of  the  bone,  which  is  here  triangular.  The 
•eparatton  of  the  rc«t  of  the  bone,  which  is  divided  towards  the 
K^mentum  inlttrositeum,  i»  compleU^l  by  breiikiug,  such  a 
force  being  exerted  as  to  nmke  the  bony  Bssure  gape.  There 
are  several  advantages  to  be  gained  by  completing  the  opera- 
tion by  breaking  the  last  bony  fibres.  If  we  divided  thi»  port 
with  the  chisel,  it  might  very  easily  happen  that  the  sharp 
comer  of  the  inrtnimml  might  injun!  the  aiHerior  tibial  artery, 
wfaieh  lies  immediately  behind  the  bone  where  it  parses  through 
the  interosseous  ligament,  and  it  would  then  be  quite  impossible 
%o  atop  the  bleeding  by  tying,  because  the  artery  could  not 
be  raached.  It  would  therefore  be  necessary  to  ligature  th« 
fnunml  artery,  and  it  is  well  known  that  under  such  circtim- 
■rtaitrrii  although  the  bleeding  might  be  arrested  for  »  few 
daya,  it  is  probable  that  later  on  a  secondary  haemorrhage 
woqld  very  likely  occnr,  only  to  be  stopjied  by  amputation. 
Jtoreorer,  it  is  of  importance,  for  the  healing  of  the  divided 
booe,  that  it  should  not  coutiist  in  it«  whole  extent  of  a  smooth 
dtiselled  surftce,  but  that  in  one  part  of  it  a  jagged  smiace  of 
boo*  diould  exist.  This  condition  is  a  great  security  agninKt 
diiplaeenteiit  of  the  bone.  The  division  of  the  bone  being 
tktu  perforTne<l,  we  attempt  the  correction  of  the  malposition, 
by  drawing  the  lower  long  fragment  of  the  tibia  tnm  ita  out- 
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vard  poftiiioD  towarda  the  median  lino.  1^  when  this  is  done, 
it  is  found  that  tlic  xntcriar  part  of  tlie  divided  bone  prevents 
till-  perfect  adaptation  of  the  surfaces  to  one  another,  we  must 
chii<el  them  awiiy  until  thw  correction  win  be  properly  effected. 
This  opemtion  nlvayx  suffices  to  remove  the  outward  deflexion 
of  the  tibia,  and  therefore  thtro  fuu  be  no  necessity  for  a  wtdgc 
incision.  The  kha*  i»  i]nile  unauit«d  to  thi»  o^t^ntomy;  the 
cbi«el  is,  therefore,  the  only  available  instrument,  besides 
being,  as  Volkmnnn  rightly  remarks,  a  much  more  efticinni 
one.  The  wound  is  then  treated  like  a  comiwund  fracture  by 
Liste/a  method,  and  its  )ien.ling  may  be  safely  obtained  by  a 
thorough  use  of  atitisept  ioji. 

Secondly.  Osteotomy  through  the  diaphysis  of  the  femur, 
above  the  condyles  (Macewen's  operation),  requires  an  incision 
on  the  otitside  of  the  thigh,  which,  by  dividing  the  skin  and 
fascia,  the  extensor  quadriceps  uud  biceps  muscles,  and  ]>ene- 
tfating  the  loose  connective  tissue,  renders  the  bone  accessible. 
A  few  strong  strokes  with  the  mallet  ujion  the  chisel  almost 
completely  divide  the  lujiie,  mid  ihe  sciiaration  is  completed  by 
fracture.  The  femoral  or  popliteal  artery  is  certjiinly  some- 
what near  to  this  place  of  division,  but  it  can  be  avoided  if 
sufficient  can*  be  taken.  When  the  iliviMon  is  accomplished 
the  position  can  be  corrected  without  difSoulty. 

Thirdly.  The  third  plan  of  osteotomy  was  published  in  the 
year  187fi,  by  .\lexander  Ogaton,  of  Abenleen.  It  consists  in 
first  obtaining  access  to  the  internal  condyle  of  the  femur  by 
an  incision  ;  then  a  narrow  saw  is  introduced  through  the  in- 
cision into  the  knee  joint ;  this  condyle  is  boldly  siiwii  inside 
the  joint  obliquely  to  the  intercondyloid  fossa  and  the  division 
completed  by  frai'ture.  When  the  leg  is  now  moved  out  of  the 
vnJgus  [lOBition  towards  the  median  line,  the  divided  inner  con- 
dyle is  pushed  upwards,  and  thus  the  '  redreasement '  is  effected. 
By  antiseptic  treatment  carried  out  with  extreme  care  even 
this  serious  wound  often  heals  without  suppuriition.  If,  how- 
over,  any  slight  want  of  care  occurs,  and  suppuration  conse- 
quently ensues,  then  the  patient's  life  is  in  t  he  greatest  danger, 
and  is  only  to  be  saved  by  amputation. 

The  result  of  a  critical  comjiariBoii  of  these  three  methods 
of  osteotomy  is  the  judgment  that  Ogston'a  method  is  to  be 
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regardn)  a«  one  to  br  abnndcmcd,  for  altbough  we  must  admit 
tkat  ei-tm  vith  antii^'ptic  precaiitionii  a  tliuroiif^hly  (■xp<TivnciV(l 
■mgeckn  may  perform  cvpd  this  operation  without  very  much 
ri«k,  yet  thr  meciiaiiiwn  of  ttio  kut^- joint  «ufr«Ts  »o  severely 
through  ibe  uncoulrollable  action  of  the  itaw,  that  vi^ry  cun- 
■iderablr  distarbanccs  occur  in  >hr  functions  of  the  joint  later 
Ob.'  The  leg  certainly  assumes  a  straight  position,  but  tbu 
AnicUaiie  of  the  joint  aru  no  much  interfered  wir  b,  that  lu  much 
fiaUiilily  rosy  enane  as  in  the  original  genu  valgum,  itoth 
tbe  other  o«tpo<omi««  are  jierformed  outride  the  joiut.  Which 
(rf  them  19  to  be  preferred  has  not  yet  been  determined  wilh 
ceftunly,  owing  to  the  novelty  of  the  whole  meth<>d.  I  person- 
ally would  always  begin  with  tJie  osteotomy  of  the  libia,  dnce 
this,  in  conj^uence  of  tlic  superfivial  {xmlion  of  the  bone,  may 
be  performed  raort-  easily  and  more  amfely.  If,  however,  this 
vteototny  does  not  e-uHice  to  rectify  the  valgus  jiosition,  we 
nay  be  eobsequently  obliged  to  supplement  it  by  osteotomy  of 
thr  femur. 

For  the  deformity  of  genu  valgum  exists  in  both  bone*,  ua 
ha«  been  explained  above — ^t'-i!.  in  the  tibia  a*  well  as  in  tfae 
femur.  In  the  first,  it  is  the  bend  in  the  upper  extremity  of 
the  bone,  and  in  the  latter  thr  low  jiusitiou  of  the  inner  con- 
dyle. Each  of  these  two  O3l«iotomi68  rectifies  only  miip  of  these 
dtCocntities,  and  it  may  theref<He  be  ni'ceiittary  to  divide  both 
hooes.  If  we  should  utteutpt  to  correct  a  very  severe  genu 
valgum  by  division,  bringing  the  leg  at  once  to  a  straight 
pMiLicm — whioh,  indeed,  might  be  done  ^  then  ii  bnycnct-Eh.ijiod 
pMtion  wo4dd  result ;  while  at  the  pla<!e  of  osteotomy  nu 
■^nhu-  bend  of  the  bone  would  be  caused  with  the  angle 
directeti  inwards.  Ncvertheles*,  I  believe  ()wt  the  necessity 
a  double  osteotomy  neldoro  occurs.  Osteotomy  of  the  (ibiu 
tlimnd  to  raffioe  even  in  severe  cases  to  correct  the  position  of 
lie  leg,  yo  br  as  to  make  tl  a  stifhcient  sup|)ort  for  the  body, 
atid  thic,  and  not  exact  symmetry,  is  what  is  obtained  is  these 

■  M  ibe  IsCnnallnRKl  Uedioil  Congrew  at  Oapcolwgca  (ItMX  Dr.  Ogaton 
tttb^A  ttel.  >liIi<'Ri|,'li  I'"  "^*  •'ill  >°  fixov  t£  Ua  own  plaa  In  mmn  cvmh.  jm 
^^mkuM  that  l>r.  Uaoowoo'ii  ptvoodon  wa«,  fnr  tliv  majoriljr  ofcsMS,  ifae 
^tm  ofwniivn-  Ttmnj  I*  »  >lif  bt  umt  to  tbe  alwre  ilMoripiiMi  of  lUc- 
•«c»'b  l«oMdan,  foe  \ve  opcnlM  fron  tho  loner  *fi]»  of  tbe  tanar.~-!I.  S. 

vou  V.  r 
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casptt.  Tlivrc-  are,  however,  innny  »urgcoii8  vlio  consider  oste- 
otomy of  the  diaphyais  of  the  femur  the  more  im))onaDt  sud 
more  succ'pssful  operation.' 

In  tlie  Iiip  joint,  on  account  of  the  deep  insertion  of  the 
bead  of  the  femur  iuto  the  ucetubuluin,  weight  deformity  does 
Dut  oc«ur.  Howrvwr  riinoh  it  may  lie  iiftV-ctcd  by  weight,  no 
alteration  in  the  relative  position  of  the  two  bones  which  form 
the  articulation  cud  be  pntduced.  Excesxive  laug-contioued 
I>rt'j*ure  may  depress  the  net-k  of  the  thigh,  and  thug  lessen  the 
angle  which  the  head  forms  with  the  shtift  of  the  bone.  Vei^ 
great  and  Kudden  e1Tort«  may  break  the  bone,  or  the  joint 
meohanism  may  be  greatly  disturbed  by  dislocation,  but  weight 
deformity  proper,  suo)i  lu  those  occurring  at  the  knee  and  foot, 
cannot  happen  in  the  hip  joint  on  aeoount  of  it4  inecIiuDical 
construction. 

Apart  from  the  joints,  weight  causes  not  iufrvquently  de- 
formities in  the  continuity  of  the  hone  itself.  The  preliminary 
condition  neccsnary  for  thiv,  which  in  fact  formn  the  predis- 
podition  to  it,  is  a  diminution  in  the  tIrnincsK  and  power  of 
resistance  of  the  boiie-«ubetaucv.  This  may  be  effected  by  two 
di»euitt!^,  viz.  riclcets  and  otteomalaola.  A  third  disease,  which 
sometimes  so  weakens  the  bone-substance  that  it  bt^nds  under 
pn.-sKiiR%  is  dilTiitn;  cauoer,  but  this  is  so  rare  and  is  so  far 
bi'yoiid  treatment,  that  this  reference  In  it  may  suffice.  IJend- 
ings  of  the  bones  from  rickets  and  osteomalacia  are  un- 
doubtedly principally  oau:«ed  by  weight;  muscular  contraction 
however,  plays  a  pait  in  the  production  of  tlu-xe  deformities, 
which,  thougli  u^rUiiiily  a  »ecoiiduiy  one,  is  not  to  be  ovei^ 
looked. 

Bending*  from  osteomalacia  arc  but  seldom  an  object  of 
tT«atnient,  as  they  are  generally  diffused  over  so  large  a 
portion  of  the  skeU^ton  that  no  firm  basis  exists  for  the 
eflScient  support  of  mechanical  appliances ;  and  further,  be- 
cause the  fuiKlaiiicutal  evil  menaces  life  to  so  great  a  degree 
that  it  is  of  no  imporLinee  to  endeavour  to  rectify  one  bent  bone. 
But   rickety   bendings   of  bone  afiTord  an   exteniiive  field  for 

■  A  valuablE  popu  upuii  Ortvotom;  for  guiia  vutgum  wim  rewl  at  tha  Inlut- 
sotlooa)  Mudioul  Conf^TDu  at  Cup«uhaj^'a,  in  ISSl.uud  publlitlMd  In  ih»lMtttfl 
Of  Sept.  SJ.  188t.— N.  S. 
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lie  xurgcrj'.  In  iht-Ke  casfs  the  most  striking  fnct  is 
ickety  bent  bonca  an-  liblft  to  (^iri.i-t  u  considerahle 
degree  of  spontaneous  correction  in  the  fuither  course  of 
growth.  Ricki'ty  Ix-ol.  1('f;-l'iin<'K  with  tlicconvpsily  owrwanU, 
which  are  »o  oO^n  seen  in  children  of  lh<*  ^xtonT  vlitsiies,  may 
beeome  «  straight  in  the  course  of  further  growl  h,  without 
•By  trnaiment,  tli;it  scarc<-ly  any  traw  n*mHin»  of  their  early 
deformity.  Itie  manner  in  which  this  rectificntion  tnkf-s  place 
eanoot  be  satisfactorily  explained,  for  weight  as  well  as  mii»cular 
eoalnclion  miutt.  o)it-rute  by  inereatiing  tlie  curvature,  or  at 
)tmst  by  op]Kiimg  its  removal. 

The  cause  of  the  fi|iiintAneou«  oorreotion  of  rickety  bent 
bones  most  proh&hly  lies  in  the  conditions  of  the  boue-growtli, 
peiliBpti  in  such  a  miinner  that  after  the  C('»»alioii  of  the 
(adtitic  pioceKR  at  the  cartilaginous  epiphysial  lines  a.  normal 
growth  of  bone  occurs,  which  produces  the  further  growth  in 
length  of  the  bone  in  a  Htniiglil  direction,  whilut  on  the  con- 
vexity of  the  conre  a  process  of  absorption  lakes  place  with 
carresponding  deposition  of  bone  on  llic  concave  aspect.  In 
tfaif  manner  the  Iwiie  may  gra<lually  adapt  itself  to  the 
dbvetion  of  the  tendons  of  which  it  formed  the  arc  at  the  time 
of  the  coTvatnre.  One  cannot  suppose  that  the  bone  can  ever 
(tiaighlcn  ilix-If  by  itn  own  elasticity,  after  the  manner  of  a 
bnt  twig,  as  soon  as  the  forces  cease  which  have  bent  it. 
Tbere  are,  however,  limits  to  the  spontaneous  correeiJon  of  a 
rickety  bent  bone.  \'ery  severe  deformities  do  not  eorred 
ihemselvef,  or  at  leart  do  so  hut  very  iniperfeetly.  Thus  libim 
hmt  forward*  in  the  form  of  a  sabre  sheath  do  not  return  to 
the  Domaai  form,  and  rickety  bent  femora  do  not  easily  lose 
■■  aboonnal  outward  curve.  Ax  to  treatment,  this  sihould  at 
tnt,  daring  the  existence  of  ricketa,  be  directed  as  far  as  pon- 
nUe  to  the  prevention  of  curvatures.  Tliix  is  certainly  more 
tasily  said  than  done,  for  children  affected  by  this  disease  are 
•o  difficult  to  treat  at  this  early  i>criod,  thjit  a  prophylactic 
attempt  against  the  occurrence  of  bone  curves  is  only  po«sihle 
in  the  smaJleot  d^ree.  If  crookedness  remuius  after  perfect 
core  of  the  disease,  then  the  bones  have  the  well-known  hard- 
of  ebumation,  which  makes  correction  much  more  difficult. 

The  meant  which  may  be  had  recoone  to  during  the  early 
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period  of  these  deformities  for  orthopedic  correction  are  as 
foUowB : — 

P'irst,  we  may  endeavour  by  manual  efforta  to  restore  the 
bent  bones  to  a  straight  )>osition.  Strong  pressure  against  the 
convexity  and  a  bending  back  in  both  ends  of  the  bone,  if  it  is 
continued  for  a  very  long  time  and  with  great  force,  may  pos- 
sibly effect  a  '  redreesement,'  It  is  a  very  necessary  condition 
fora  favourable  result,  that  the  dieeaBehaanotexiBtcd  too  long, 
but  that  the  bones  present  a  certain  amount  of  rickety  sourness. 
If  the  ebumittion  stage  has  become  well  established,  then  cer- 
tainly no  such  mild  means  will  have  effect  upon  the  hard  bone. 

The  second  method  is  the  straightening  by  means  of 
splints:  we  place  a  tolerably  strong  splint  to  the  concavity  of 
the  crooked  bone,  and  then  draw  the  bone  powerfully,  by  means 
of  leather  straps  or  elastic  bands,  to  the  splint.  This  method 
is  often  practised ;  it  is  based  Upon  simple  principles,  and  is 
attended  by  no  evil  result  except  the  mere  weighting  of  the 
part,  and  if  it  cannot  be  regarded  as  a  very  successful  means  of 
straightening,  it  is,  nevertheless,  undoubtedly  sufficient  to  assist 
the  above  described  spontaneous  correction  during  advancing 
growth  in  a  favourable  manner.  It  is  certainly  necessary  that 
the  l>euding  of  the  boue  should  be  of  such  a  kind  that  the 
splint  may  be  easily  applied,  as  in  the  curving  of  the  leg-bone 
with  the  convexity  directed  outwards.  If  the  convexity  of  the 
curve  is  directed  forwards,  this  method  cannot  be  adopted,  for 
on  the  one  band  the  splint  can  hardly  be  applied  to  the  hinder 
surface  of  the  leg,  and  on  the  other,  the  slightest  pressure 
would  at  once  cause  pain  and  set  up  irritation,  as  the  skin  is 
here  immediately  pressed  against  the  sharp  angle  of  the  tibia.' 
For  the  same  reason,  this  method  is  inapplicable  to  crooked 
thighs  with  the  usual  convexity  outwards  and  forwards,  for  in 
this  ease  the  splint  would  be  thrust  against  the  perinseum. 

The  last  and  most  elTective  means  of  correction  consists  in 
the  sulwutaneous  fracture  of  the  bone,  or  in  osteotomy.      The 

'  These  are  certainly  very  diiEcult  caseB  k»  deal  with,  but  by  means  of  well- 
paddec)  slid  accurately  moulded  platea  applied  to  the.  projecting  an^Ie  and 
drawn  by  straps  to  a  back  splint  taking  its  bearing  from  the  boot,  nti  efficient 
prcssnrc  ean  bo  applied.  Of  conrae  such  cases  neceiiaitate  loach  care  and 
attention,  and  the  exact  point  of  presBure  munt  be  altered  frequently.  —N.  S. 
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firrt  bos  ttu«  reoonunendatioD,  tliat  it  cauaes  tu>  eitemal 
woond,  and  therefore  only  inTolves  itim^le  lif^iing,  as  in  n  »iib- 
caUnrou^  fracture.  It  is,  tioweviT,  not  so  caay  to  breuk  a  bone 
mbcotaneously  as  one  might  imagine.  If  (lie  cbumation 
tUfte  bu  tftt  in,  all  th«  strengtlt  of  a  strong  man  nukj  be  in< 
mffictrat  to  brnik  thv  Irg-bone  of  a  cliild  ot  from  3  to  4  yean 
oU,  and  even  vhen  the  fiacture  is  effected,  it  1*  very  often  not 
nttnlcd  in  the  df«ircd  place,  ami  iherrforp  is  not  folloired  by 
the  desired  result  for  th«  correctiou  of  the  deformity.  A  mon 
ecftain  lomltsatinn  of  tbe  fracture  can  perhaps  be  eflVcted  bv 
Rinali's  osteoclit<t,  bu(  I  have  no  pereonal  expcricoce  of  its  u&e. 

The  last  means  is  the  division  of  the  bone  by  open  wound 
4t  the  nmxt  pn>mincnl  poinl  of  the  deformity.  After  the  moot 
careful  cleaming  and  disinfection  of  the  field  of  operation,  a» 
weM  aa  of  all  the  objects  which  would  come  in  contact  with 
Ifav  wiiond,  the  bone  is  e^mMti  by  meuns  of  a  long jl till inal 
inctsiuo  at  tile  [>Iac«  nf  the  defonnity  and  divided  by  ii  fev 
Mimft  upon  a  chi«el.  The  bone  is  then  straightvtied,  and  the  cum 
is  treated  as  one  of  compound  fraclun-.  If,  after  the  division, 
it  appears  that  it  i»  not.  jtoyiiible  to  straigtiten  the  limb  bociiiise 
tbe  bone  edges  are  opposed  to  one  another,  it  is  m-ccsMry  to 
chisel  as  much  away  front  them  edgeii  a.t  suffices  lo  permit  tbe 
correction  Ut  bo  made. 

For  this  correction  also  tJie  chise!  i*  far  preferable  to  the 
Bw,  af  it  prodnee*  no  contusion  of  the  aoft  partu,  leaves  behind 
no  foreign  body  such  as  detritus,  and  above  all  can  be  uited 
CTCB  at  very  considemblc  de|>tb,  and  produet-^  a  surface  of  bone 
wtiicfa  eaiEly  and  quickly  consolidates,  whilst  two  sawn  sur&ces 
plafid  against  one  another  cfiu!t«  no  sntall  risk  of  the  forma- 
tion of  a  Um*  joint.  The  same  method  may  also  be  adopted 
tor  Ibe  correction  of  obliquely  unJt^^^l  fractiux-s.  If  antisejiiic 
tooiteDent  be  thoroughly  carried  out  the  heating  may  be  ex- 
ptcicd  with  eertaiuty,  and  the  operation  regarded  as  free  from 
<Uuger.  This  security  may  have  rendered  surgeons,  especially 
ia  Oenuany,  somewhat  too  disposed  in  the  course  of  this  last 
year  to  have  recourse  to  osteotomy,  even  in  cases  in  which 
hope*  might  still  hnvu  been  entertained  of  a  cure  by  pressure. 
Jlorenter,  it  ran^  be  remembered,  that  the  division  of  the 
hnoe  It  not  without  effect  upon  the  eabseqoent  tmie-forma- 
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tioD,  since  an  osteotoroised  bone  docs  not  readily  attain  the 
slender  fonii  which  »  rick«lj  bouf  thai  lias  bceime  straight 
xpontaneoualy  often  later  on  present*.  It  is  therefore  advisable 
that  we  should  be  more  sparing  of  osteotomy  Ihiu  hit.btTU>.  and 
tlutt  wv  should  reiM^rv«  lliiK  very  9iatiiifai:tory  operation  for  thuite 
caseR  in  which  core  by  pressure  is  no  longer  expected. 

Tim  next  largo  group  of  dt.'foriiiit  ics  of  the  lower  cxf  rciniUes 
eonxJKta  of  anomalieii  of  position  after  the  cessation  of  joint- 
in  tlammati  on.  These  arc  priiicipally  contraction  dcformitii^s ; 
that  K,  tht-y  are  produeed  and  maliiliiim-d  by  nii]!>oulur  or 
cicatricial  contraction.  But  it  must,  not  be  overlooked  that 
evPD  in  these  ciises  weight  alwi  phiys  ii  consideriiblr  part.  As 
w«  well  know,  every  inflamed  joint  assumes  an  ahnonnal  poai- 
tioD.  At  the  commencement  of  inWammation  of  the  liip-joint 
the  limb  is  flexed,  abducted,  ;ind  rotated  outwards,  and  in  th<> 
further  course  of  the  disease  Incomes  flexed,  adducted,  and 
rotated  inwards.  In  inflammation  of  the  kne4.>  joint  thu  leg 
becomes  flexed,  and  the  foot  joint.,  when  the  ankle  is  diseased, 
assumes  the  equinus  position.  Both  the  first  joints  produce 
this  variation  in  piiKttinn,  undoubtedly  on  account  of  muscular 
contraction  without  the  effect  of  weight,  even  in  opposition  to 
weight.  This  muscular  contraction  is  either  of  a  reflex  cha- 
racter, upon  whii'h  the  will  of  the  patit'ut  has  no  influence,  or 
it  is  instinctive;  that  is,  the  patient  places  the  diseased  limb 
by  voluntary  effort,  hut  without  distinct  consciousness,  in  thai 
position  in  which  it  is  least  painful.  The  effect  of  pressure  of 
an  int^rarticutar  effusion  npim  the  extended  nipsulci  a;'  Bonnet 
instances  in  explanation  of  this  jiosition,  may  be  excluded  with 
certainty  as  a  simple  mechahical  influence,  and  can  at  most 
cnme  under  ('onsidemtion  with  refcrpiicc  \n  the  instiuctive 
adoption  of  position,  in  so  far  as  the  patient  finds  out  the  posi- 
lion  in  which  the  articular  capsule  presontB  its  greatest  capacity 
and  a  uniform  tension  of  i\»  wall.  If  in  the  further  course  of 
inflammation  the  bone  becomes  cajious,  tlien  weight  always  has 
much  more  influence,  and  may  materially  help  to  produce  a 
pnrtiouUir  kind  of  di-fonnity.  Tlii^  fixiiiiiHi  of  the  deformity 
aft«r  the  cessation  of  the  inflammation  is  caused  by  cicatricial 
contraction  of  the  articular  capsule,  of  tht*  muscles,  fanciiti  and 
ligaments  siurounding  it,  as  well  as  by  morbid  growth  of  con- 
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ueetivc  tiiwui?,  cartituge  or  bon«,  iijion  tlif  jiiirliici;  of  l\w  joint 
wbich  has  bt^eii  eroded  by  the  intlammatioii.  The  foot  juJnt 
in  an  exception,  in  bo  far  as  malposition  of  talipes  eqiiious, 
with  int-linntioQ  to  variw  ulrt^ady  rDiiiineiioed,  \»  ulinoet  always 
caused  by  weight  with  ooly  slight  muscular  contraction.  Sub- 
M-quvntly,  however,  fixation  is  thu  mine  oh  in  tini  othur 
joints. 

To  treat  a  joint  when  acut«1y  inflametl  by  active  or  passive 
movementK,  ii»  has  been  di^ctiHRed  from  a  gymnastic  hut  not 
from  a  medical  point  of  view,  is  a  bold  venture,  the  result  of 
which  is  usually  unfavourable.  In  many  castas  the  attempt 
cauiM^  enormouH  suffering,  chloroform  has  to  b*!  ailininicUrrt-d 
in  order  to  permit  of  the  movements  being  performed,  and 
even  then  wc  may  with  certainty  affirm  that,  in  vvery  aisc,  the 
effect  of  each  movement  is  injurious.  But  even  in  thoHe  cases 
in  which  the  suffering  is  not  ao  severe,  a  movement  cure  can 
knrdly  be  recommended,  aa  it  seldom  results  in  tJic  euro  of  the 
(uttient.  Kest  and  extension  are  the  true  re<)uirement*  wiiio-h 
are  ncnled  by  an  inflamed  joint ;  re«t  which  hinders  the  rub- 
bing of  one  inflamed  bone  against  the  other,  and  extenitjon 
which  removes  the  injurioiu  pressure  which  the  inflamed  arti- 
cular ^urfac«s  exert  upon  one  another  from  muscular  coutruo 
tioD  or  weight.  Of  these  influences  (rest  and  extension),  the 
last  is  even  more  impovtjint.  than  the  flrst.  Prevention  of  the 
friction  of  the  joint  surfaces  does  much  good,  but  removal  of 
the  opposing  pressure,  or  even  contact,  effects  more  good. 
Keposc  con  be  obtained,  in  addition  to  simply  lying  in  lied,  by 
the  nse  of  stiff  bandages,  tiling  ajtphancea  or  splints;  cxten- 
aion,  by  a  weight  fastened  to  the  lower  part  of  the  leg  and 
hanging  freely  over  a  pulley.  Kest  has  already  been  shown  to 
be  a  nvees«ity  for  inflamed  joints,  and  Bonnet  hat  been  it:<  most 
eloquent  advocate ;  extension  has  only  been  developed  during 
a  little  over  ten  years,  since  the  use  of  adhesive  plaster  an  a 
means  of  fastening  the  weight,  and  Volkmann  is  its  moat 
sealons  supporter. 

With  n-i*[ieet  to  rest  of  the  inflamed  joint,  it  in  not  a  matter 

of  indifference  in  what  position  the  limb  Es  placed.     Tlie  pr»- 

tjpOlltJoa  of  Bonnet  is  usually  approved  of,  that  we  should  Rx 

tlie  inflamed  joint  in  that  position  in  which,  in  caae  the  inllam- 


ORTMOP£DtVS,  OrXXASTICS.  AXIi  MASSAGR 

niiitinn  rcoalts  in  ankylosis,  the  patient  would  be  be«t  able  to 
make  use  of  the  limb.  For  the  foot  joint  this  [M»itiun  i*  » 
right  anflle,  and  for  the  knee  and  hip  jointa  full  extension,' 
If  Ihe  dijieased  joint  at  the  time  at  which  healing  begins  is  in 
another  jjosition,  it  i*  iioecssary  U>  corn-ct  it  bijfore  we  proiN^ed 
to  fijc  the  hnib.  If  £«iin  and  miiocular  tension  greatly  oppose 
this  correction,  it  then  becomes  neoensarv  \0  renort  l«  no 
aujcutliet ic,  »iid  then  to  eofiiplete  the  correction  of  the  posi- 
tion. Tliis  'redaction'  if  ^vrforined  at  once  under  complete 
aiJtrsthesiu,  with  iinimnliate  auhnc-ijiient  fixation  of  the  limb, 
can  be  effected  witli  a  considerable  eipenditiue  of  force,  with- 
out causing  an  incrcajsc  of  inflamnmtion.  It  it  oH^n  advisable, 
with  thi!  hip  joint  esjieeially,  to  withdraw  the  leg  from  ita  jwisi- 
tion  of  Hciion,  adduction  and  rotation  inwards,  with  consider- 
able strength  into  \hv  dimply  extended  jiotcition.  Tlie  joint, 
may  be  fixed  either  by  meana  of  stiff  bandages,  splints,  or 
other  njipliimee*,'  For  the  foot  joint,  thr  plaster  Umdiigo 
appears  the  most  effective  ;  nevertheless,  it  has  the  disadvan- 
tage  of  keeping  the  diseased  part  eovcred,  and  thus  withdraw- 
ing it  from  inspection,  and  also  from  external  apiilicationii. 
More  useful  in  this  resiject  arc  lleister's  leg-ease — the  cradle, 
ami  Ihe  well-known  wooden  hollow  jiplint  with  a  perijeudicular 
footpiece.  For  the  knee  joint,  at  the  present  time  as  for  a 
seriin  of  j'cars  pa»t,  the  plaster  bandage  has  been  the  means 
most  often  uawi  for  fixation,  and  one  can,  by  cutting  a  large 
window  in  it  on  the  front  surface,  leave  the  joint  sufficiently  free 
for  inspection  and  for  a])p!i  rait  ion*.  If  ni-cessary,  however,  wc 
may  fix  this  joint  sufficiently  well  by  the  craijle  or  the  hollow 
splint.  For  the  hip  joint,  especially  in  coxitis  of  childhood, 
the  plaster  bandage  was,  ten  yeiirs  ago,  t he  moiit  frcipiently  em- 
ployed method  of  treatment,  but  since  permanent  extension  has 
BO  completely  taken  its  place  tiiis  has  been  very  seldom  used. 
Splint  apparatus  have  not  been  much  used  for  these  eases  since 
the  time  of  Bonnet's  cradle,  which  for  a  long  time  played  a 
conspicuous  part  in  surgery,  but  has  proved  much  toocumi>rous 
and  inefficient  forfixation.  Exleniiion  ought  to  lessen  the  pres- 
sure which  the  diseased  joint  surfaces  exert  upon  each  other, 
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and  it  may  be  npjilipd  so  as  to  Mcpanitt;  thv  »rticulur  siirfaces 
fironi  one  another  entirely,  so  that  they  flhall  no  longer  touuh, 
becaiiEe  in  this  mBnoer  the  pain  is  considembl;  lessened  and 
tbe  peH(»'t  cure  of  the  ulcfntt*^!  jtortioux  of  bunu  more  easily 
brodgbt  about.'  tn  order  to  elucidate  the  very  complicated 
chaoses  vhicli  the  drawing  effect  of  a  vcight  produces  apoo 
the  position  of  the  joints,  the  cajiocity  of  the  articular  capttule, 
the  interarticular  preuure,  ait  well  as  upon  the  position  of  the 
<i|ipo«ed  joint  surface,  iteyher*  made  careful  experimeuts  on 
tie  Ictietr  joint  in  the  caduvcr.  H«  foiuid  that  ootilinuouK 
traction  at  first,  whiUt  it  extends  tJie  knee  joint  out  of  a 
(lightly  flfxed  position  into  one  of  full  cxt«iuiou,  d«crca««8  the 
capacity  of  the  articular  cikvity,  and  in  consiK|uence  of  this,  in 
caaes  when  this  cavity  is  filled  with  fluid,  increases  the  pressure. 
Fanher  inaeosc  of  the  exteni^ion  hy  weight,  up  to  at  l^aat 
twdve  [toonds,  lessened  the  pressure  and  counter-prefwure 
which  the  articular  extreniiticit  exerted  ngainttt  one  another,  and 
finally  produced  a  separation  of  these  of  firom  one  to  three  and 
a  half  millimrtrcs,  upon  which  the  pressure  of  the  fluid  in  the 
articular  cavity  wa«  reduced.  Rcyher  aocordinglyaltTihute^  tjie 
bvoumble  effect  of  permanent  extension  upon  inflammations 
of  joints  especially  of  the  kuce  joint.,  to  tlio  following  throe 
faetocB :  First,  the  immobilisation  of  the  joint ;  secondly,  the 
cbugv  of  the  i>oiot  of  contact  of  the  joint  cartilage,  and 
the  increase  of  the  iuterarticular  jiresjiure,  which  occur  ulien 
only  fofficient  weight  U  applied  just  to  effect  extension,  i.e.  for 

Its  from  eight  to  ten  pouuds ;  Ihirclty,  the  d'.-creasc  of  the 
ire  and  conn ter-prea^ure  of  the  articular  surfaces  n{M>n  one 
saoiber,  i.r.  their  complete  separalion,  when  a  greater  weight  (at 
liBst  twi'lve  pounds)  is  applied ;  the  rr^sult  being  an  increase 
of  the  interarticuhr  fluid  pressure  on  closed  joints,  which  only 
diminishes  again  upon  the  separation  of  the  articular  sur&oes, 
but  which  i'*  nevi^r  ijuite  removed. 

In  the  application  of  tfaeee  results  of  experiments  made 

'  It  nuqr  be  imuulwd  that  tlie  aapsnle  aod  •djaceol  siraolim*  aay  aUo  b« 
tadlM>Ml.  in  «btch  (iii^n  pvrfi.>ci  Gxiiiioa  trillMul  vsWutcia  |«ixImci  ttjiullf 
fVwl  ur  HiBtetloM:*  bft\ei  rmulta. — N.  S. 

■  B«7boT, '  UlflirluuKllung:  ikr  KLlif sbnllMnliilniliiii^  millelttilerpmna. 
t>ti>tnctliw,'  Dfittieie  ZM>ekrtft  fir   Otknt^,  tuI.  iv.  pp.   3e.S9, 

tri. 
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up«Hi  the  dead  body  to  the  conditions  existing  in  the  Uvinfj, 
however,  a  rlecided  dintinction  must  be  made.  I'he  ligamentu 
of  a  dead  body  are  stiff  fibrous  blinds,  which  only  slightly 
lengthen  uftt-r  very  oonsidemble  tr«ction,  ntid  upon  cessation  of 
the  traction  immediately  return  to  their  former  length.  The 
conditions  in  the  living  body  aro  essentially  difforont.  If  in 
this  COBB  a  ligiiNifnt  isi  r-xposed  to  a  tolerably  [lowerful  and  con- 
tinuous traction  by  weight  it  Icagtbenfi,  whilst  its  cells  furnish 
an  interstitial  deposition  of  oew  tissui^fb-nicnts  which  effect 
a  permftufnt  clongiition  of  the  ligament.  Thus  it  ia  a  very 
frequent  occurrence  that  with  permanent  weight-extension  upon 
the  leg,  the  ligaments  of  the  knee  joint  clongiite  to  such  au 
extent  that  tlitre  may  be  conBideiiible  lateral  movement  in 
this  joint  when  fully  extended,  which  eniUingcrs  it*  firmness 
very  considerably.'  Tlierc  can  be  no  doubt,  t  hereffirc,  (hut  great 
weight-extension  may  produce  a  real  sffuiralion  of  tlit;  arlictdar 
surfaces.  For  the  foot  joint,  extension  cannot  be  applied, 
becausi^  here  the  peripheral  pari,  ihat  is,the  foot,  does  not  pre- 
sent a  siidicient  extent  of  surfuee  to  which  to  fasten  tlie  weight. 
For  th«  knee  joint,  extension  eould  be  made,  but  in  most  cases 
it  possesses  no  great  advantage  over  bandagesaud  inHLniiiiriitK  ; 
for  the  hip  joint,  on  the  other  hnnil,  extension  is  of  the  greatest 
im[H>rtaiiee;  so  much  so,  that  for  this  joint  tide  plan  has 
superseded  all  other  methods  of  tre-atment.  Extension  here 
is  carried  out  as  follows  :  \  braced  band  of  adhesive  plaster  is 
carried  from  the  middle  of  the  thigh  laterally  over  the  knee 
joint  and  downwards,  bent  under  the  foot  like  a  stirrup  at  some 
little  disUince  from  it,  and  then  carried  up  to  the  other  side  of 
the  leg  to  the  same  height ;  circular  strips  of  adhesive  plaster 
fix  this  in  its  place,  and  a  flannel  bandage  placed  round  secures 
tlic  uniform  application  of  the  plaster.  In  the  stirnijcsliapi'd 
loiH»  a  piece  of  wood  is  inserted  crosswaya  and  the  weight 
fastened  to  this  with  a  cord,  >i.ud  allowed  to  hang  free  over  a 
roller  at  the  foot  of  the  bed.  For  children  up  to  10  years  of 
age  from  3  lbs.  to  8  lbs.  is  a  sufficient  weight ;  for  older  children 
andgrown-up  people  wc  may,  however,  iise  "ur  up  to  15  lbs.  In 
order  to  hinder  the  swinging  of  the  foot  and  diminish  friction, 

'  Sm  Paper*  l>y  J,  Jonw,  M.K.C.S..  l^nrtt.  Fob.  IS,  1881.  and  SFdrch 
1883.— M.  6. 
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tie  foot  is  laetened  to  the  Volkmann's  looped  foot-band.  If 
beAvj  weights  &re  uned,  it  ia  necesiiary  to  fix  Ihvt  tiojy  ho  tLut 
it  may  not  be  drawn  b;  tho  weight  towanln  llie  foot  of  1li«  bed. 
Scawtiiars  it  if  sullicient  to  raJM^  the  foot  end  of  the  bed  bjr 
mmni  of  a  brick  or  piece  of  wood,  nnd  tliiis  to  cecuro  im  obliqui.- 
position  sloping  down  towardE  the  head-board.  If  this  iuean«  in 
not  sufficient  n  vnunt«MH.'xteDiiiun  pcriiiejil  band  must  be  applied 
and  b«tetied  to  tbe  bead  of  the  bed.  If  the  disea^d  It-g  in  in 
the  position  of  adduction,  then  wc  should  plucu  the  perineal 
band  on  the  sound  side ;  if,  however,  it  is  in  abduL-lion,  the  baud 
most  be  placed  on  the  diseased  side,  by  which  aieans  the 
defective  positions  are  bast  oorrecti-d.  Tuder  the  iuflucna;  of 
tnction,  the  pain  and  muscular  contractions  generally  soon 
mbeide,  and  thus  the  conditions  favour  n  rapid  cure  in  a  good 
position.  Permanent  extenaion  obtained  in  tbis  niaon«r  J*  now 
•{^ed  in  all  forms  of  coxitis  and  for  fractures  of  the  cervix 
fcoMiri*,  as  well  as  of  the  upper  third  of  th«  thigh.  For  frac- 
tures aitaated  lower  down  it  is  less  suitable,  aa  the  mecltanical 
miditions  arc  diflV rent. ;  and  hvrc  the  pluet«r  bandage  remains, 
as  before,  the  most  advantageous  method  of  treatment. 

Now  if  rest  and  extension  arv  successful  in  relieving  the 
acnto  stage  of  in  flam  mat  ion,  the  ne«CKiily  arisi-s  for  restoring 
to  the  joint,  as  much  as  possible,  its  noniial  movemtriit,  ko  that 
it  rhull  Dot  be  ankylosed,  although  in  a  fiivourable  portion. 
Hiis  can  onlv  be  accomplished  by  exer>.-ising  the  joint  by  pas- 
ave  movements,  contraction  of  the  ligaments  of  the  articular 
c^Mule  bving  coantt^ntcled  by  repeated  stretchings.  lionnet 
ha*  pnid  great  attention  to  this  point  and  constructed  a  number 
of  ttacfiines  for  exercising  separate  joints,  which  are  eet  in 
motion  either  by  the  [Kiticnt  or  by  at  lendnnt^.  These  machines 
are  in  some  resi>ects  very  effective,  hut  they  may  nevertheleM 
be  replaced  and  even  surpassed  by  the  hand  of  an  expert  man 
fpcrially  trained  in  these  movements.  In  any  case,  such  r 
petvon  must  possess,  besides  skill  and  strength,  aptitude  for 
attention  to  all  the  details  of  manipulative  treatment,  for  it 
ia  an  extremely  difficult  and  even  dangerous  undenaking  to 
rvstom  the  movement  of  joints,  fixed  by  acute  indammntion,  by 
means  of  systematic  passive  exercises.  The  danger  is,  that  too 
enetgetic  or  long-continued  moveiaent  may  cause  a  return  of 
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tbc  aviitc  indanunaUon.  The  greatest  care  both  of  patient  and 
surgeon  often  fail  tor  tbiit  itMuioD.  Some  inflamed  jointB,  which 
remain  wry  irritable  evt-n  a  lung  time  after  the  cfniiation  of 
the  acute  stage,  aud  in  which  every  attempt  to  restore  move- 
ment ia  consequently  foUovcd  by  n  return  of  the  inBammation, 
will  neot'wilate  a  further  course  of  treat nii^nt  by  resl,  cxleusion, 
cold,  and  even  somet  imcs  the  local  abstraction  of  blood.  In  theae 
cases  DO  care  will  prevent  the  occurrence  of  uikylovis,  which 
proceed*  unchecked.  Now  a  movable  joint  is  preferable  to  one 
which  is  ankylosed,  even  iu  a  good  ])Ofe'ition,  The  principal  r^ 
ijuirejnent  for  the  functional  capacity  of  a  joint  of  the  lower 
extremities  ia  that  it  should  afford  a  firm  support  for  the  body. 
For  this  reatton  a  joint  which  i»  persistently  painful,  or  which 
HOffers  a  return  of  inflammation  whenever  it  ia  mechanically 
ti«ated,  IB  much  worr^c  tbnu  a  firmly  ankyloscd  joint.  The 
worst  of  all,  however,  is  an  unsleadyjoint,  which  in  ci>wst>quenoe 
of  disease  of  the  ligaments  and  bone  surfaces  has  lost  its  firm- 
nes*,  and  is  thutt  unable  to  afford  any  supfHirl  for  the  body. 
The  treatment  after  cessation  of  the  acute  stage  of  infiamma- 
tion  should  be  directed,  tlierufwre,  mainly  to  the  restoration  of 
the  normal  tiiohility.  Tht-  atlainnienl  of  thi:ii  end  mrikes  very 
great  demands  upon  the  skill  and  perseverance  of  the  suigeon. 
Many  will  fail  where  others  are  able  to  attain  a  good  resiUt,  jurt 
a»  a  tight  slrieture  which  maybe  impermeable  to  many,  will 
he  fitund  passable  by  a  specially  skilled  hand.  We  must  not 
therefore  be  discouniged  by  a  failure  in  (be  fir*t  lustance,  but 
muiit.  proceed  with  more  carefid  obsevTation  of  the  general  and 
local  conditions.  We  sliall  derive  great  assistance  from  the 
use  of  wnnii  bat.hii,  and  to  some  extent  from  warm  jet  or  steam 
douches.  If,  however,  we  find  later  on  that  the  sufferings  and 
danger  causi?d  by  the  attempt  at  restoration  of  movement  are 
too  great,  then  we  must  abandon  the  first  object  and  attend  to 
the  second,  namely,  theiittiiiiimciit  of  ankylosis  in  a  favourable 
poKitiiin,  T)ic  meims  of  att.iining  this  olijecl  con:<Ists  in  fixing 
the  joint  in  the  desired  position  by  means  of  a  stifl"  bandage, 
such  IIS  plaster  of  Paris  or  siliai,  or  by  splints  kept  on  for  a  long 
time.  The  patient  can  also  make  hia  first  attempt  »t  walking 
with  those  bandages  or  ap])uratas.  When  firm  ankylosis  is  ob- 
tained, the  treatment  of  a  case  may  be  coD»idered  at  an  end  ; 
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allhough  th«  nsefiilncM  of  the  leg  i»  oert«inly  much  lew  tlian  in 
ita  normal  condition,  yet  it  may  be  of  such  a  kind  aa  to  suffice 
for  (lie  patient,  wen  in  a  ratbvr  fatiguing  employment.  If  the 
joint  rvnuiins  iminfu]  notwithslanding  every  altemjrt  at  cure^ 
or  is  exposed  to  oonstuit  inflammatory  reliipses,  then,  after 
nil  mildvr  means  aro  exhaiiKtod,  «uriouK  turgicat  ineiisiires  may 
come  into  coniHderation,  »wh  as  incision  and  draining  under 
antueptjc  precautions,  tnitping,  resection,  and  in  cxtremo  aises 
even  amputation.  Th«  saii)<!  measures  may  have  to  be  con- 
sidered in  respect  to  a  loose  joint,  though,  before  reporting  to 
KttohtrentmentiWe  muirt  first  endeavour  to  restore  the  defe<rtive 
firmness  of  the  joint  by  a  supporting  apparatus. 

The  opjjort unities  for  the  restoration  of  movcinciit  are  more 
favourable  in  those  case*  in  which  the  joint  has  not  been 
inflamed,  hot  has  lost  a  portion  of  its  mobility  in  consequence 
of  long  iiuictivity.  This  hiippfns  esjieeiaily  in  tlie  wise  of 
fractures.  In  order  to  bring  the  fracture  into  a  favourable 
IMsition  for  n  cure,  it  is  necessary  to  fix  for  some  time  not  only 
the  bnjken  bone  but  also  (.he  neightxmring  joints.  Kvery  snob 
fixation  produces  a  diminution  in  thc^  nmge  of  movement  of 
the  joint,  ati  the  articular  capsule  and  the  supporting  ligaments 
become  contracted,  corresponding  to  the  position  at  the  time ; 
mod,  in  consequence  of  deficient  secretion  of  tho  synovia,  tho 
joint  becomes  dry,  so  that  the  movements  are  attended  with 
grcHt.  friction.  1'ho  nearer  the  fnicture  is  situated  to  a  joint 
the  great«r  are  tlie  dirtiirliances,  and  if  the  K-acture  penetrates 
into  the  articularcavity  itself,  then  the  conditions  are  especially 
oiifavoiirable.  This  pniximity  of  the  fractnre  catiscis  by  extcusioD 
of  the  irritation,  first,  increased  proUferatioQ  in  the  joint,  and 
later  on  contraction,  but  the  penetnition  of  the  fracture  into 
the  nrticulur  cavity,  even  if  it  h^ppenji  to  prevent  displacement 
of  the  fragments,  causes  irregnlarity  of  the  articular  surfaces 
from  the  growth  of  ca11ui<,  and  may  ev*-n  induce  ankylosis  by 
extension  of  the  inflammatory  bone-formation  to  the  articular 
capsule  and  ligaments.  In  all  these  cases  passive  and,  as  soon 
as  pi>wib!e,  active  movement*  are  highly  beneficial.  When  tho 
fracture  is  cured,  then  it  is  always  neoc^sary  to  release  the  limb 
and  to  begin  movements.  Here,  too,  a  slow  and  regular  pni- 
cedure  ts  always  advisable  ;  too  violent  meacures  may  produce 
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faiRainmatJon,  which,  even  if  not  easily  changed  into  Huppura- 
tion,  IB  nevrrthi-lvsa  very  deleterious  in  the  form  of  iofianiniatoiy 
BCr<>u»  effiwioii,  and  com[iels  long  int.errii|i(ioi]  (o  treatment. 

Here,  too,  varm  baths  ure  of  great  asBiatanet',  but.  in  severe 
fracture  generally  monthit  and  even  ywirs  elapse  before  the 
joiiit;>  regain  their  normal  range  of  action,  in  \hv  case  of  old 
persons  and  in  iiD»uc(-essful  trcutincnt  of  iiitra-articular  fracturest 
the  aJTecU>d  jointa  often  do  not  r(^n  Uieir  fimctknis.  This  ui 
especially  to  be  ch-eadcd  in  fractures  of  the  femur  in  old  people, 
in  which  casc«,  even  when  no  falftt-  joint  occurs,  but  the  cui» 
proceeds  by  firm  bony  callus,  yet  the  mobility  of  the  hip  joint 
almost  always  suflfi^ni  great  and  permanent  derangetncnt. 

If  firm  ankyloiiii  ha-i  taken  place  in  an  unfavourable  position, 
in  consequence  of  unsuccessful  treatment  of  an  acute  joint  in- 
flammation, it  is  ntH-i'St^ary  to  bring  it  into  a  more  fuvoorable 
[io>iiion  by  powerful  manipulation  (^(yrijiemmt  /<yrcf)  noder 
chloroform.  If  the  strengl,h  of  the  hands  be  not  aufiicient,  we 
muKt  have  recourse  toapidleyinthefonnof  Schneider-Mcnncl's 
extension  apparatus,  or  some  redressing  machine,  which  by 
means  of  jKiwerful  levers  admits  of  the  employment  of  very 
considerable  force.  The  '  reduction  '  is  effected  by  tearing  the 
fibrous  adhesions  which  fix  the  joint  surfaces  in  the  bud  posi- 
tion. When  the  desired  position  is  reached,  the  joint  is  fixed 
hy  a  plaster  bandage  in  order  t«  produce  ankylosis.  Restoration 
of  mobility  ia  in  these  cases  so  hopeleics  that  any  att4.'mpt  to 
procun^  it  would  involve  a  waste  of  time. 

Itm-ns  of  large  extentoft.enprodncecioafrices  which  contract 
the  joints  into  defective  positions.  In  the  trejitnicntof  a  recent 
bum  tbogrcatcstpoasiblecareshouldbc  taken  that  no  deformity 
of  a  joint  occurs;  it  is  not,  however,  always  jKifsihle  to  prevent 
this  result.  For  example,  if  the  bum  is  situattMl  on  t.lic  jros- 
terior  surface  of  the  thigh,  we  are  not  oft«n  able  to  procure 
fixation  of  the  joint  in  the  position  of  extension  ;  for,  if  we 
persisted  in  doing  so,  the  gnmulations  of  the  wound  would 
eventually  iuerease  and  bleed,  but  woidd  cicatrisL?  no  longer, 
bt'cnuae  the  surrounding  skin  would  be  aln-iidy  too  t.i-nso  to 
admit  of  this  result.  In  such  citses  we  must  aliandon  extension, 
and  theu  the  granulating  surface  will  crcatrise,  but  at  the  same 
time  will  flex  the  kooe.     We  have  become  possessed  of  late  of 
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■nrj  effectual  methods  for  succ«ssfull;  opposing  the  coDttnvtion 
of  th«  cicatriccti,  iu  the  Hkin-graiVing  of  RcvcrdJD  aoA  also  iti 
the  u«e  of  dressings,  but  an  extensive  and  deep  burn  still  pntaila 
great  danger  of  cicatricial  contraction.  If  such  contraction 
hasoecunvd  and  a  joint  is  thereby  deformed,  (here  \t  hardly 
anything  to  be  done  for  it.  Every  attempt  at  cstension  foil*, 
either  from  the  great  icitistaucc  or  by  the  production  of  rents 
in  the  cicatrix,  wiiich  are  Teiy  juunfiil  and  require  lengthened 
repose  for  a  perfect  cure, during  which  thcold  condition  returns. 
To  divide  the  cicairix  and  to  tianiiplant  a  stalked  flap  of  skiu  in 
tlM  g>[ung  interval  is  only  poedble  for  the  face,  as  only  the 
skin  of  the  fitce  is  suitable  for  tiiich  trira)jin-iit.  Wc  cannot, 
therefore,  always  remove  cicatricial  contractiona  once  formed,  but 
can  coantemct  their  formation  to  a  considerable  degree  at  the 
time  when  t\w  bums  are  fresli,  by  mewis  of  the  methods 
described  above. 

The  third  large  group  of  joint  deformities  of  the  lower 
extretiiitiv«  is  thai  of  paralytic  defbnoitieB.  For  the  muse  of 
these  I  confine  myself  in  all  juirt  iculurit  U>  Swlignjiilier's  ex)>Ia- 
oadoD.  IfMveml  niuM^les  which  Rurround  a  joint  aiv  paralysed 
a  definite  deformity  never,  or  at  least  extremely  seldom,  takes 
place.  The  passive  mobility  of  the  aflV-ctcd  joint  is  not  only 
prewrved  but  even  unavoidably  increased,  as  every  muscular 
interference  is  removed  and  llir  ligaments  stretch  in  the  counte 
of  time.  Influt^nced  by  weight  alone  the  joint  aKHumt'Bu  position 
ooiTf»ponding  to  the  position  of  the  body.  It  is  not  fixed 
there,  but  may  be  brought  by  external  influence  into  any  other 
desired  posiiiou.  \  *  :«winging  K-g '  is  the  distinctive  appellation 
bestowed  upon  this  condition  by  the  English.  On  the  other 
bond,  if  only  n  [Mirtion  of  the  muscles  surTViiiii<Uiig  the  affected 
Joint  are  lanilysed  a  fixed  deformity  results,  which  i«  caused 
not  only  by  gravity  but  atw  by  muscular  action.  If  the  weight 
)Kt>  in  th<^  same  direction  as  the  action  of  the  intact  musclea, 
the  deformity  always  l)ecomcs  fixed  in  this  direction.  Hut  if 
the  weight  acts  in  an  opposite  direction  to  the  line  of  action  of 
the  muscles,  sometimes  the  weight  and  sometimes  the  mu><-ulHr 
action  preponderates,  and  i\\\i*  the  direction  of  the  deformity  is 
influenced  according  to  the  existing  mechanical  conditions.  If 
the  part  of  the  body  concerned  is  not  subjected  to  weight,  or  at 
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least  only  very  slightly  ao — as,  for  iastauce,  the  eye  and  the 
Boft  irarta  of  the  foce — then  the  deformity  is  effected  only  by 
the  action  of  the  intact  muscles.  This  muscular  contraction  is 
nevertheless  not  to  be  regarded  as  spastic  or  tonic.  It  depends 
much  more  upon  the  muscles  having  the  power  of  actively 
shortening  but  not  of  actually  lengthening.  If  the  muscular 
contraction  ceases  the  muscle  becomes  rigid  in  the  same  posi- 
tion which  it  occupied  at  the  moment  of  the  strongest  contrac- 
tion, unless  it  ia  stretched  by  the  action  of  the  antagonistic 
muscles  or  by  weight.  Ifboth  factors  are  absent — as,  for  instance, 
in  the  case  of  the  eye,  in  paralysis  of  the  abducens  nerve,  and 
in  the  face  with  paralysis  of  the  fecial  nerve — then  such  length- 
ening does  not  take  place,  and  the  muscle  remains  permftDently 
contracted.  In  consequence  of  the  persistent  approximation  of 
the  points  of  attachment  of  the  muscles,  the  connective  tissue 
covering  of  the  muscular  fibres  accommodates  itself  to  this 
shortened  length,  and  the  contraction  passes  into  '  nutritive ' 
shortening.  "Whilst  at  iirst  the  contraction  may  be  rectified  by 
slight  counter- extension,  and  at  a  later  date  may  still  be  effected 
under  chloroform,  it  can  finally  be  no  longer  accomplished  even 
in  deep  auEesthesia. 

The  shortening  is  now  no  longer  maintained  by  the  con- 
traction of  the  muscular  fibres  themselves,  but  by  the  shrinking 
of  the  connective  tissue  surrounding  them.  The  original 
muscular  contraction,  which  later  became  muscular  contracture, 
has  now  been  sujierseded  by  contraction  of  the  connective 
tissue.  The  celebrated  theory  of  '  antagonism '  which  was 
advanced  some  time  ago  to  explain  all  paralytic  deformities, 
was  in  error  in  only  taking  into  consideration  the  action  and 
counteraction  of  the  antagonistically  arranged  muscles,  while 
it  completely  overlooked  the  factor  'weight,'  which  in  these 
cases  plays  so  great  a  part  in  the  pi-ocess.  The  reaction, 
chiefly  due  to  Hueter  and  Volkinann,  in  opposition  to  the  one- 
sidedness  of  this  theory,  fell  into  the  opposite  extreme  by 
taking  only  weight  into  consideration,  and  endeavouring  to 
eliminate  muscular  action  entirely.  Both  theories  were  in- 
sufBcient  for  the  explanation  of  the  facts.  Only  by  the  con- 
sideration of  both  muscular  action  and  weight  can  we  explain 
clearly  all  the  complicated  conditions  of  i>aralytic  deformities. 
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The  disease  wtiicli  most  frp<iHeiit.ly  ^ves  rise  to  paralytic 
d«&>naitie^  i^  s])itial  paralysifl  of  childhood,  which  chicAy 
klfrctf  thf  lower  <-xt.n;niitiL'f^  and  idobI  freigiiftitly  tlift  feet.  A 
VMT  miich  less  fre<)nent  oanse  is  tubeivular  mpiiiiigiti?,  or 
oprcbrr>-«{iinal  mcninj^tis.  which  producrs  dcformitii-it  [uirll}'  by 
dUabling  separate  grou|is  of  muscles  by  paralysiii,  partly  by 
caosiiiG;  genuine  spastic  contiaction  in  others.  whicL  afterwards 
mmy  be  tnnisformtd  into  piTmimcnl  shorU^niiig.  Diviifimi  or 
GofttnsioQ  of  peripheral  nerves  from  injury  also  may  cause 
RTcre  partilytic  deformities. 

The  trealment  of  paralyiiis  fnlU  enlJrely  into  the  domain  of 
neuro-))athology.  Orthopedic  surfrery  lias  only  to  deal  with 
iTCtifying  the  deformities  vhli^h  the  paralyxis  httii  produced. 
To  endeavour  to  stretch  the  retracted  muscles  by  passive 
moTeoient  U  lueleM ;  they  withstand  such  action  in  the  most 
ohstiBate  manner.  Nothing  remains  but  to  cut  their  tendons, 
sad  it  is  in  ibo  case  of  paralytic  deformities  that  subcutaneous 
tcnMomy  is  moit  sniceeasfol. 

After  divietoQ  of  the  tendons  of  the  shortened  muscles, 
the  rcsistuitce*  to  tlie  restoration  of  the  joint  to  its  normal 
{Kxition  is  removed,  unlejtit  (which  seldom,  however,  happens  in 
pualytic  deformities)  contraction  of  the  ligaments,  adhesions 
uf  tb«  articular  stirfacvs,  or  changes  in  the  form  of  the  bonc« 
hare  taken  place.  Nevertheless  it  in  as  well  not.  (<>  place  the 
affected  joint  in  the  desired  position  at  once,  but  to  leave  it  in 
tbe  deformed  {losilion  for  the  first  three  days,  anil  then  to 
ondertAke  the  rectification  gradually. 

This  plan  favours  the  healing  of  the  wound  caused  by  live 
division  of  the  tendons,  whilw  immi-diute  rpct ilicntion  may  by 
means  of  the  ee]Huation  of  the  cut  surlacen  prevent  llieir  join- 
ing properly.  The  desired  po^sitiou  may  l>e  thus  attained,  but 
tbe  joint  will  be  wanting  in  the  requisite  tiniine»s  lo  be  an 
adequate  support  for  the  body.' 


*  Uf  aziMirtMioi  ia  \vty  aiaob  in  Ek*Dur  of  inuiMdkM  reotlllCKtlon 
hr  placbV  *^■■  lc>!i>t  in  ili*  ilcMml  iwhUIob,  nr  Dearly  fii  Ihu  pwitinn, 
a<  Oiec-  If  ttua  plan  ti  foUnwnl  ihn  newtj'  ianutA  twtnn  will  acirc  c<un- 
tiwrtr  Kmtm  ibc  dcddcncy  of  Imgth.  and  ihcm  is  Uttia  or  nu  riak  uf 
nwoatiirtion.  a  not  anooaunini  iwult  at  the  (iroeiu*  dcaciibcd  mbon.  It  lliis 
I  it  [o(Iow«(]  the  parts  iniut  be  lelt  lor  a  we«b  undbrtvtbod.  Tbn  M>b- 
XOU  V.  O 
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Tlie  nuiaD«r  of  h<!almg  of  the  tenotomy  wonnd  is  not  yrt 
pcrfi:iTtly  understood.  Tlierc  are  two  theories  on  I  he  subject, 
vliitfb  may  be  described  us — (l)the  theory  of  linear  cicatrix 
nd  (2)  ibo  theory  of  inl^rjinsed  roiiiiccUvp  tiiisae.  Stromeycr 
ad  DiefTenbacb,  who  have  been  followed  by  the  majority  "f 
later  authors,  were  advociiti**  of  tbi^  first  theory.  This  may  be 
rioscribed  as  follows : — After  the  muscle  has  lost  all  tension  in 
conseqnenw  of  tho  divinion  of  it«  tendon,  it  becomes  com- 
pletely relaxed.  Now  if  we  allow  the  tendon  wound  to  unite 
Ity  first  intention,  which  happens  within  three  days,  and  then 
perform  a  slow  i«I.ri; tolling,  it  is  possible  to  extend  the  relaxed 
niiincle  eonsiderably  beyond  its  original  length.  After  eoniplete 
cure,  the  tendon  cicatrix  formsu  fine  white  line. and  the  lengthen- 
ing is  due  to  the  fact  that  the  muscular  siibst.iiuce  hiis  lost  its 
previous  rigidity  and  is  now  amenable  to  stretching  influences. 
The  hnear  theory  ttwik  a  sumewhMt  (liffcTent  form,  according  to 
(he  vii^ws  of  Taniitlin,  Brodhurst,  and  Holme»-r.not«.  T!ie*e 
uuthors  taught  that,  during  the  first  three  days  during  which 
tendon  wounds  nre  U-ff  in  repnse  nfter  «ul>cutnneous  tenotomj-, 
union  takes  place  by  raesins  of  new  cicatricial  tiKtiiie,  Now,  in 
the  same  proportion  in  which  later  on  the  divided  tendon  ends 
urir  Bt'parated  from  one  another  by  extension,  1  his  newly  foimw) 
uniting  tissue  extends.  Rut  since  this  is  nothing  butcicatricial 
tiBsne,it  posseusc*  ii  disjNJsitJon  to  contract  ion, and  consequently 
draws  the  ends  gradually  more  and  more  togetlier,  until  it 
I'tVccts  the  closure  of  the  divided  tendon  ends  in  a  linear  union, 
whilst  the  muvruliir  ^uhiit.-ince  lengthens  under  the  influence  of 
ih'ui  gradual  retraction  in  the  same  relation  as  the  intermediate 
substance  shortens.  In  o^ijiosition  to  this  view,  two  of  the 
ortho]M!dic  surgeons  most  eminent  for  the  eare  and  point  of 
their  observation K,  Bouvier'  and  W.  Adams,"  advanced  the 
theory  of  the  interposed  tissue  formation.  Both  authors 
averibe  to  the  sheath  of  the  tendon  a  large  part  in  the  format 

hc^unit  irL-aLniVTll  tf  much  leu  trnnblciianie  ami  l.cdluuH  iIliiii  lliu  |.<ruc«M  of 
»lrvli'liin>:  «"'  «  ihrart  oientrix.  Of  coutac,  dinoiction  iiinst,  Ih^  e^t^rcl!^  riol 
lo  trjwinl^  llic  ciutt  ton  fnr,  ncd  core  muirt  he  taken  not  to  prci«  opon  the  gptp 
b-tw<*n  ttjc  eniis  with  the  beui^iK  nftei  opt-ralion.— N,  S. 

'  BuunLT.  tfi;enu  rHiii^uet  ear  U-t  maladtrt  ekramqvn  dr  I'ajijiarHt  tcM- 

vttie'tr.   Puis.  teas. 

■  W.Ad&nui,  Ok  tiv BijHirtttim  Froefti  i>f  I/uiuan  Trnitimt.    l.uiii!(.ii,  1860. 
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"  Uiia  tiMDe.  The  divided  tendon  ends  Heparatp  fmm 
one  another,  but  tlie  tendon  slicutti  cnibrnirrs  both  und  bridges 
OTcr  the  gapJni;  fiitiiuTie  at  the  site  of  the  tenotomy.  Now  from 
the  tcndnn  sheath  a  oeir,  firm,  utiitJn);;  Ivmd  is  formed,  which 
mUK^nimtly  act*  us  lm«  t<;ndon.  Adams  th«rpf<>re  cJilUlhe 
tendon  aheaih  the  matrix  of  the  newly  formed  (issne.  Thisi 
opinioD  cannot,  howevpr,  be  ftdppl'ii  in  itM  irntin'ljf.  The  tendon 
*hrath  ttonld  l)e  »  matrix  for  tendon  substance  if  it  contained 
npon  its  iuner  sur&ce  a  layer  of  cells,  which  poeseased  the 
•peeial  power  of  fonniu^  tnidon  tissue,  as  the  p<Tio«teiini  is 
h  losbrix  for  bone  tisnie,  becanae  it  has  on  its  inner  surface  a 
hyer  t»f  bone-forming  cells  (o«t©oblaBt«)b  The  tendon  sheath, 
however,  i*  iJoww«»ral  of  no  mtch  layer  of  oelln.  Therefore  T 
regud  the  enclosing  sheath  certainly  not  as  the  matrix  of  the 
new  formation,  but  rather  a*  a  moulding  membrane.  Its  ctm- 
tinnttr,  bfidging  over  the  gaping  ends  of  tendon,  gives  fonn 
to  the  inflammatory  tissue  formation,  wliivh  nppcars  at  the 
place  of  division ;  it  eonduct«  the  derelopiog  eicatrieial  tisane 
towards  the  two  divided  tendon  ends,  and  thus  effects  the 
anion  at  the  right  jthwe.  The  interjMXied  portion  of  newly 
fccnted  tissue  if  thun  nothing  more  than  ordinary  cicatricial 
tisme,  and  not  tendon  subslaDvc  in  a  pn>|K'r  sense,  as  Bouvier 
pUnly  stales;  nud  although  Adams  explains  himself  more 
wjertedly  with  reference  to  this,  even  he  insists  that  the  inter- 
poaed  tiesne  is  clearly  marked  out  fn>iii  the  old  tendon  sub- 
^^T***!  and  consei]tiently  may  be  accumtely  recognised  and 
meaaiired  even  years  afterwards  in  its  full  ext«ut,  in  a  Itmgitn- 
dinal  tertion  of  Ihe  tendon,  by  its  paler  colour,  even  when 
fiewed  hv  th^  naked  eve. 

Id  my  opinioo  tJiis  lust  theory  ix  undoubtedly  the  right 
one  in  all  tho<sc  rniteM  in  which  the  muMrular  contractnre  hna 
already  {•aKoeal  into '  nntritive '  shortening  and  connective  tissue 
iHiaetioo.  A  masciilar  sub«tAnee  which  allow:*  it«elf  to  be 
•xtmded  to  its  original  length  is  here  no  longer  preitent ;  the 
•hortcning  is  no  longer  maintained  by  muscular  controelion, 
Imt  by  cicatricial  cotiiiective  lititne. 

(>n  the  other  hand,  I  believe  that  for  contractures  of  a  more 
recent  tlule,  in  which  a  reni  mnM-nhir  <»>nt.raction  is  still  pre* 
«at,  tlio  tlteory  of  the  linear  cicatrix  U  the  correct  one.     It 

1  a 
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it,  as  StTOineycr  lias  already  reniarkcd,  t-Bpecially  difficiiK  to 
asfiUiiK*,  in  the  case  of  a  shorteQecl  sterno-dci Ho- mastoid,  that 
Ihv  lengthening  proiJuci^  by  U-notomy  is  oauned  by  (he  intt-r- 
poeition  of  fibrous  connective  tissue,  f-jr  the  Khort«ning  here 
is  (»ft«n  so  oonsiderablc,  that  after  ils  removal  by  tenotomy 
the  half  of  the  Iciiglliening  of  tht?  inn.-Tli;  wotjhl  ooosiit  of  this 
intervahLt<.-<l  connective  ti&aue,  which  can  hardly  be  the  case. 
On  the  contraiy,  in  tenotomy  of  th«  Achilles  tendon,  on  acvount 
of  retraction  of  the  gastrocncmiiis,  there  can  be  no  quest.ion 
that  the  lengthening  is  caused  by  the  intemUnlion  of  a  new 
]iieoe  of  tissue,  for  one  finds  in  these  casea  a  clear  retraction  of 
the  muscular  lu'lly  of  the  gastrocnemiu«,  an  appearance  which 
has  been  referred  to  by  many  authors  in  supj>ort,  of  the  above 
view.  The  different  views  in  reijani  to  the  above  two  theoriec 
may  be  therefore  reconciled  thus:  that  in  canes  of  recent 
muscular  contracture*,  lenotoniy  produces  the  lengthening  of 
the  musch;  by  the  stretching  of  the  subslanee  with  linear  cica- 
trix!; on  the  other  hand,  in  all  cases  of  longer  duration,  in 
which  connexjtive  tissue  retra<!tion  predominates,  it  is  by  means 
of  interwdation  of  new  tissue  between  the  divided  tendon  ends. 
When  the  healing  of  the  (endon  wound  is  perfectiv  com- 
pleted—a result  which  is  generally  elfecled  in  about  six  weeks — 
it  is  liOKsible  by  means  of  passive  movements  (and  in  cuses  in 
which  the  paralysis  ha*  diwippeiired,  so  that  voluntary  action 
of  the  muscle*  may  take  place,  also  bv  artive  movements)  to 
exercise  the  joint,  in  order  to  restore  to  the  articular  surfaces 
their  normal  siuoorhness,  and  to  the  ligaments  their  requisite 
eUrticity.  if  the  esereises,  from  which,  under  such  cireum- 
Hlances,  there  i«  no  danger  of  setting  up  inflalhmation,  are 
continued  with  the  necessary  perseverance,  the  joint  may  in 
lime  become  almoKi  as  useful  us  a  normal  Joint.  This  is 
especially  true  of  the  ankle  joint,  which  most  frequently  suffers 
from  paralytic  deformities.  Tlie  treatment  of  talipes  equinusi, 
and  to  a  certain  extent  of  pamlytic  talipes  e'piino-varus,  be- 
longs, therefore,  to  the  most  sat  isfaetory  of  all  surgical  <inder. 
takings.  At  theknei-joint  imnilvticdeformitiesocciir  less  often, 
and  their  cure  presents  much  greater  difficulties,  WeniusI  in  this 
case  liike  special  care  in  performing  tenotomy  of  the  biceps 
tcndoDnottodiridetheiH'ronea!  nerve,  which  is  in  close  jiroximity 
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to  it — a  nustak^  which  was  oft^o  committed  in  earlivr  timc'a, 
wbeo  this  tenotomy  was  much  mnrv  frciiueDtl;  pr}icti»(-(l  lliau  it 
ia  at  the  pivsent  (lay.  Now,  as  in  siibcntnneous  opcrutton  avoid- 
aace  of  thi>i  nrrve  is  not  certain,  we  shall  do  h^*i  to  expose 
tite  t«Qdun  by  free  incision  undiT  the  protection  of  antisepl  u-x, 
nd  to  divide  the  tendon  apart  from  the  nen-e  under  the 
guidance  of  the  eye.  The  sinull  wound,  etitcbed  up,  will  heal 
in  a  few  days  under  an  anti^vptii-  druswing. 

Tbe  aubcQtancoiiii  principle  of  ojieration,  which  formerly  so 
powerfully  suppoHed  tenotomy,  hiis  lost  much  of  its  iniiiorliiiicti 
since  the  introduction  of  anrlficplicN,  a*  we  can  now,  with  their 
belp,  perform  oj>eiations  with  open  incision,  for  the  hiding  of 
vbicb  tbe  subcutaneous  method  was  previously  indispensable. 
At  tbe  hip  joint  tbe  adduotors  are  the  only  muaolex  which  may 
Rqoire  division,  and  this  happens  when  the  leg  iit  strongly 
addocted,  and  when  uttvmpts  at  replacement  cause  tbe  attacb- 
neota  of  these  muKclen  t*»  the  pelvis  to  become  very  tense. 
After  careful  cleansing  of  tbe  skin,  the  tenotome  iihould  be 
inserted  and  passed  into  the  subcutaneous  connective  tiRsne, 
the  culling  edge  runied  towards  the  muscle,  and  tbe  latter  cut 
from  without  inwards^  as  much  of  the  fibres  being  divided  as  is 
neceMary  to  overcome  tbe  ref>i#tance.  Injury  to  neighbouring 
structures  neei)  not  be  feared.  Division  of  the  tendon  of  (lie 
p#naa  and  iltacna  muscles  in  flesion  contracture  is  now,  desir- 
able as  it  often  may  be,  scarcely  ever  iierCormed,  because  access 
to  tbe«e  temlonx  if  beset  with  danger  in  conseipience  of  the 
eloM  proximity  of  large  vessels  and  the  crural  nerve. 

The  fourth  and  U«t  group  of  deformities*  of  the  lower 
extremities  consists  of  those  caused  by  primii;  abnormal  bone* 
gniwtb.  This  enpression  requires  an  ex]ilanation.  It  is  self- 
cTideitl  that  this  abnormal  bone-grontb,  although  we  ca3l 
it  primary,  must  have  an  origin,  and  therefore  it  most  be 
produced  by  wome  pfeeeding  cause,  llierefore,  when  we  call  it 
ptunary,itisonly  meant  to  express  that  it  is  caused  by  some  other 
mtneoce*  than  those  mentioned,  i.e.  neither  by  weight,  arti- 
cular inflammation,  nor  paralysis,  lliese  other  cause*  can  only 
ooonat  in  au  early  bony  coalescence  of  tbe  epiphysis  with  the 
dnphysis.  If  thia  occurs  before  the  normal  time,  the  bone 
to  grow.     If  tbe  portion  of  tbe  limb  in  which  this  occur* 


m        OIITHOPACDICS,  OYMNASTICS,  AXD  MASSAGE. 


liitM  but  one  bone,  the  only  defonnity  which  results  is  tJtat  the 
liml)  docs  not  attiiiii  itx  mtnniil  length.  Thi«  nmy,  how*'ver, 
ucciiiaion  a  serious  deformity,  as,  for  example,  when  an  early  ossi- 
fication occure  of  the  lower  epiphy^iial  Hue  of  the  femur  (u  bone 
which  is  endowed  with  a  very  great  power  of  growth);  for  the 
thigh,  and  consequently  the  whole  leg,  re iniii us  shorter  than  the 
oUier,  iind  the  patient  is  therefore  (when  the  deformity  iit  not 
sufficiently  alight  to  be  overcome  by  a  tilting  of  the  pelviB) 
obliged  to  walk  Iiiin«,  or  else  wi-sir  si  high  wil<^  in  coiTipeuwiliou. 
'llie  eonditious  are,  however,  very  much  more  complicated 
when  the  portion  of  limb  afleeled  has  two  bone^,  one  of  which 
oaiy  sufTt'T;'  from  tlie  premature  interruption  to  growth.  For 
exajiijile,  if  the  tibia  he  affected  while  the  fibula  continues  grow- 
ing, the  foot  is  pushed  into  the  varus  position ;  while  if  the 
growth  of  the  tibia  continuea  and  that  of  the  fibula  ceaaes,  the 
foot  is  forced  iutu  the  valgus  poutiou.  But.  ihe  conditions  are 
still  more  complicated  when  seveial  bones  are  united  in  a  girdle, 
as,  for  example,  at  the  pelvis.  Aa  we  arc  entitled  at  the  present 
stage  of  the  question  of  bone-gn»wlh  to  exclude  eompietely  the 
consideration  of  interstitial  growth,  we  may  state  that  the 
wideuiug  of  the  pelvic  girdle  is  effecl.i'd  at  five  places  of  appo- 
sition :  the  8yin]jhysiB  pubis,  both  sacro-itiao  synchondroses, 
and  both  V-shaped  cartilages  which  join  together  the  ilitun, 
pubcs,  imd  isehiuiii  in  youth,  the  latter  of  which  ossify  at  the 
lime  of  pukirty,  whilst  the  first  three  places  remain  cartila- 
ginous (under  normal  eonditions)  during  the  whole  of  life.  H 
dnring  the  period  of  hone-growth,  au  osseous  tmJon  occurs 
at  one  of  UiL'sc  places,  all  further  gruwtli  is  in  consequence 
Mopped  at  the  place  affected.  A  premature  ossification  of  the 
V-shaped  cartilage,  which  is  not  infrequently  produced  by  coxitis 
in  childhood,  does  not,  however,  appear  to  disturb  greatly  the 
growthof  the  pelvic  girdle,  for  we  often  fiuda  pelvis  of  the  normal 
width  in  cases  in  which  the  elearesit  signs  of  a  severe  coxitis  hav- 
ing occurred  in  childhood  are  present.  Probably  a  compensating 
increased  bone-formation  in  both  symphyses  has  occurred  in 
these  cases.  An  ossificat  ion  of  tin*  symphysis  pubis  at  the  lime 
of  bone-growth  would  cause  a  retardntion  of  the  widening  of 
the  pelvic  girdle  without  disturbing  the  symmetry  of  the  two 
halves,  but  such  a  condition  has  never  hitherto  been  obnerved. 
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On  the  other  baod,  frtMi)  the  researches  of  NitgvV,'  the  coal(?g- 
ceDce  of  Ibe  snao-iliao  sTmithv-iis  upon  one  aide  with  iU  ilvfor- 
nillg  iollueace  upon  the  form  of  the  pelvic  girdle,  is  very  wel] 
koown  a*  owurriiig  in  youth.  In  the  typicnl  obli<iuely  coti- 
tncted  pelvis  described  by  N»gelc  t  here  is  complete  coAlescenee 
of  the  mcrum  with  unr  lUiun,  dt^fii^ii-nl  lU^vt-lopment  of  the 
kffeet«d  lateral  half  of  the  racrum,  and  nairotring  of  the  anterior 
.  mcaX  foramina  on  the  side  on  which  (he  nnkyloxis  is  found. 
As  A  rv«ull  of  ill).-'  I'OTiditiuii,  a  con»id«rahlf  want  of  symmetry 
»if  the  [leiv'ic  apeiture  is  produced.  Whilst  the  aukylotu^l  half 
of  the  pelvis  is  retarded  in  growth,  tht-  up{>')!(tte  half  in,  on  tlie 
eoatruy,  roach  developed,  and  the  svmphysis  pubis  considt-rably 
eucroadiea  £roai  the  sound  tide,  lit-yoml  tlir  iniddU'  lint'.  The  long 
diuiiet«r  of  the  oral,  which  the  pelvic  a[iertiire  now  form^  rtuio 
from  the  ankylosed  symphysis  to  tiie  opposite  acetabulum ;  the 
short  diameter  i»  at  right  angles  to  thi«.  Thi^  form  of  ankylosis 
appears  to  de{«eiid  upon  a  fault  in  formation,  aateatitied  by  the 
total  ossification  of  the  symphyiiis  without  any  apgiarent  thickeu- 
iog  of  the  hone,  the  defective  development  of  the  siicml  half 
in  «|it83tion,  and  the  sroallness  of  the  anterior  racral  foramina, 
as  Tel)  as  the  bet  that  in  those  ('jlm«»  in  whteli  su  nt^vurale 
historr  has  been  obtained  not  the  alighteit  symptom  wait 
recorded  of  the  occurrenoe  of  in&ammation  in  earlier  years. 
On  the  other  hand,  caxe*  have  tk-en  known  in  which  a  distinctly 
perceptible  inflammation  has  produced  the  bouy  coaleju^emv  of 
the  symphysis;  but  in  these  cases  the  sacrum  was  symmetrically 
fonned,  and  the  asymmetry  of  the  pelvic  girdle  was  pruimr* 
tionately  less. 

Besides  retarded  hone-growth,  aecolemtod  growlli  may  also 
give  rise  to  deformity.  Here  the  same  result  ocouth  as  before, 
in  a  reversed  manner.  The  [Mrocesses  which  cause  cither  re- 
tardatioD  or  acceleration  of  gniwlh  are  generally  inflammaiiiins, 
vhidi  we  deaignate,  according  to  I  he  parta  chiefly  affected,  by 
the  names  of  ostitis,  periostitis,  or  osteomyelitis.  Tliese  intium- 
OHtioiu  are  now  generally  eonjiidered  as  infections  di»ease«,  for 
tbe  kwalisation  of  which  in  any  particular  place  the  contusions, 
ritoekt,  clulht,  &x.,  which  fre^iuently  precede  the  attjickt  are 
tu  be  held  renpotisibie.  On  account  of  these  trifling  accidental 
•  r.  C.  KlePlc,  Am  v^r^  rmrtijtt  Brttat.     Haau,  1839. 
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caimea  these  inflammatioDs  anr  often  called  Bpontaneotix,  and 
since,  witli  very  fevf  trsc<^jjt.ion#,  they  only  occur  in  growing 
bon««,  tlicii'  full  name  is  the  KjioulaneoiisiunaiiiniHtiunuf  bone 
in  youth  (infectious  or  pseudo-iheumatie,  according  lo  Koser). 
Oilier  hoK  rliimvered  the  law  vhieli  gov«niH  llic  influence  of 
these  inflainmations  upon  bone-growth,  and  it  is  as  folIovTM. 

if  the  iiilliininiiUii>n  h.-iK  ils  Kcat  in  the  diaphysia  of  the 
growing  bone,  its  effect  is  abnost  always  an  acceleration  of 
growth ;  wher«a»,  if  its  Beat  is  in  the  epiphyid!!  or  in  the  part 
of  the  diiiphy»i«  near  l.u  the  f^ptphysiul  Kirtiluginons  disc,  the 
eflTwit  is  generally  i-etardation  of  bone-growth.  AiHielerntioD  of 
growth  when  thediapliytiis  if  afTei'trd  it;  explained  by  the  great 
increase  in  the  i|iiiinlity  of  blood  whicli  flows  to  the  diiteuxud 
bone,  as  well  as  by  the  conduction  of  the  inflammatory  irritation 
to  the  epiphysial  cartihigc-,  c»u»ing  greater  activity  in  the  part. 
The  retardation  of  growth  which  oueum  whvn  the  inflaniniation 
is  in  the  immediate  neighbourhood  of  the  epiphysial  line,  is 
caused  by  (he  cartilaginous  disc  itself  being  either  destroyed,  as 
shown  in  the  freiiuent  inUamniatory  sejaratioiis  of  the  epi- 
jjhysis  from  the  diaphysis,  or  at  legist  by  its  being  too  much 
deranged  in  structure  to  be  able  to  display  the  normal  energy 
of  growth.  After  ccs«ition  of  the  infliimmutiou,  the  liony  eoale»- 
eence  between  epiphysis  and  diaphysis  ia  often  thencomjileted. 
Besides  this  most  frequent  cause  of  iireniature  epiphysial  ossifi- 
cation, there  are  also  cases  in  which  neither  the  symptoms 
during  life  nor  the  appearance  after  death  give  the  slightest 
reason  for  supposing  that  the  ossilication  is  tlie  consequence 
iif  infhiniinat  ion.  This  is  especially  shown,  as  already  mentioned, 
in  tlie  obliquely  contracted  pelvis.  In  such  cases  we  m'e  obliged 
to  seek  for  iil.lier  causes,  and  of  these  the  most  probable  is  an 
anomalous  formation,  owing  to  which  the  bony  centres  nor- 
mally sepamteil  arc  primarily  joined  together. 

Trejitraent  is  out  of  the  question  in  litis  class  of  deformity. 
A  bone  with  an  ossilied  epiphysial  line  does  not  grow,  whatever 
we  may  do  to  it,  so  Ihal  even  the  irritation  produced  by  the 
driving  in  of  ivory  pegs,  as  sometimes  pi-oposed,  is  ineffective. 
In  quickened  growth  we  mayiesolve  to  cut  a  cartilaginous  disc 
out  of  the  epiphysial  line  of  the  too  quickly  growing  bone,  and 
thus  retard  further  development  at  thia  phicc.     An  obliquely 
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mmnred  pelvis  is  gcnerajlj  discovered  at  the  time  of  partu- 
riiioa  by  tbv  liiudrancc  it  {tre^ents  to  the  in««age  of  tb«  fwtu*. 
Onho|Kidic  treatment  is  out  of  the  questioD,  even  if  this  evil 
fvn  rBcoguisoii  »t  the  liinv  of  it«  dovvIo])iuoDt . 

Td  this  groD{>  alsu  belong  a  nunibfr  of  defoniiities,  irbich 
are  certainly  uot  caused  by  primary  ubnoimal  growth,  bat 
nCher  by  prinuiry  prolift-nitiou  and  absorption  pTOoe**e«  of  tbe 
ouacQOa  tissue.  These  are  the  deformities  cauiied  by  ohroaic 
utiealar  rbeamatinn,  arthritis  deformans,  and  gout.  The  ox- 
prrMion  '  primary  '  tms  litT<-  tho  »;urn.-  iiit-uning  a4  bt^forc  .itat«d, 
«A  it  13  applied  to  the  above  processes,  as  the  causes  of  the 
deCarmitirs,  althou^jh  they  are  llu'injivlveit  induwtd  by  the  fiin- 
daineiilal  changes,  hitherto  but  little  known,  underlying  these 
dneases. 

Chrooie  articnl&r  rhenmatism,  after  existing  a  long  time, 
very  frequfully  Icad^  to  ouigrowths  of  the  joint  cartilage,  which 
in  thc«c  places  and  in  other  jMirls  \»  (le>l  royed,  viposing  the  bony 
Altfaoe  iH-nt-iilh.  Tlie  fibrous  tissues,  jnjtit  i^pnules,  and  sup- 
pating  hgaments  shriuk,  and  thus  binder,  tiret,  the  range  of 
movement  of  tbc  joint,  and.  Liter  on,  fix  it  in  a  dvlinitt-  and 
groerully  vCTy  abnonnal  |iuttiiifln.  Tin- bone  surfaces  theiu«clve« 
coaleece  by  connective-tissue  cicatricial  adhesions,  which  may 

■  give  place  later  on  to  <»>tnplrte  bony  ankylosis,  or  they  may  bo 
nmlterably  imitcd  by  processes  proceeding  from  one  bone  to 
the  other,  folliiwiitg  the  course  of  the  ai-lii-ular  capsule. 

■  Arthritia  deformans  is  chiefly  distinguished  from  articular 
rheumatism  hy  the  fact  tliat  it  never pruducen  bouy  ankyluMs  in 
ihe  joints  affected  by  it  (as  occurs  so  very  often  in  the  rbeu- 
matje  affection),  and  further  also  by  a  much  greater  degree  of 
bony  ab«oq)tion  than  iu  th»t  diM^te.  IVriplii^ml  growth  with 
ceatial  atrophy  characterises  the  course  of  arlfrriUcJoiut-ditf 
mtta.  Id  Ibis  manner  the  wcll-kiiowu  fungoiis-shjiptHl  joint- 
bead*  are  produced  which   are   so   peculiar   to    this   disease, 

fcTbe  hip  joint  is  most  fretjucntly  affected.  The  disease  was  first 
Dntknl  in  this  joint,  and  was  described  by  the  name  Malum 
ou»  aentfe.  The  aKsorptiun  may  be  so  great  in  theiif  cases 
that  the  whole  head  and  neck  of  the  femur  may  waste  away, 

■  and  the  ac«l«biilum  («Im  very   much   deformcdj   may  articii- 
H      late  dirvct  with  tlw  trochanter.     But,  besides  the  hip  joint, 
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the  other  large  an  wetl  as  small  joints  are  not  infrequently 
affected,  and  they  may  suffer  timiUr  defortnilies.  Th«-  tront- 
ment.  of  tliene  diseases  ii)  beset  with  gn-at  difik'ulties.  lu 
uhronic  joint  rheumatism  we  arp  sometimes  able,  by  siii-h  meuaa 
HS  hot  baths,  hot  sulphur  spriugK,  cold  watvr  a])plieationi<, 
iodide  of  potaNHiiiiii,  salicylii?  acid,  and  colchjcuiii,  to  modify 
their  course  favourably,  although  relapses  frequently  follow  such 
imi>rovement».  With  arthritis  deformans,  on  the  other  hand, 
alt  t  rt'ntnienC  has  hitherto  proved  totally  ineffeetual.  I^ocal 
treatment  of  a  single  di^i'ased  joint,  by  liyiitematit'  iictivi;  and 
pasirive  movementti,  and  massage,  where  possible,  with  the  addi- 
tion of  warm  spray  or  vapour  douehes,  may  preserve  mobility 
for  a  cunsidend'lc  time,  and  may  be  of  veiy  great  advnulHge 
in  this  respect;  but  such  treatment  is  powerle*s  to  stop  the 
course  of  tlie*<i  dincaaes  or  to  hinder  ankyloses  and  deformities 
whi-n  lln-re  is  much  prediq>oaitton  to  them.  It  is  always  well 
to  contend  agniust  contruetion  and  ankylosis  by  systematic 
inovi-mcnt*  as  long  aa  possible. 

Goat  {Arthritia  urica)  exhibits,  as  a  characteristic  symptom, 
uric  acid  deposits*  ou  artieulnr  surfaces.  This  effect  is  not 
necessarily  connected  with  bone-growth.  The  a>  ticular  surfaces 
may  be  covered  with  uric  acid  deposit,  and  yet  in  their  form 
may  differ  in  no  way  from  the  normal.  Qenenilly,  however,  the 
growths  are  associated  with  the  deposition  of  luic  acid  crystals, 
and  the  joint  ends  may  thus  acquire  a  knobby,  eularf{ed  form, 
euusing  alterations  in  position.  The  best  known,  however,  are 
the  displaeements  of  the  finger  joints  caused  by  gouty  deposits. 
The  problem  for  treatment  is  to  combut  by  gcni'ml  metms  the 
orij^inal  disease,  and  to  op^iose  the  local  deformity  by  9y»- 
tematic  movements  {as  much  as  the  patients  can  bear),  in 
order  to  preserve  mobility. 
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The  deformities  of  the  upper  ea^rgmitUa  are  similar  in 
many  respects  to  those  of  the  lower,  yrt  thore  exists  between 
the  two  an  important  difference,  which  is,  tliat  the  upper,  as 
they  ate  not  used  for  the  sup])ort  and  movement  of  the  body, 
ar«  almost  completely  free  from  the  effects  of  pressure,  which 
plays  so  large  a  part  in  the  development  of  deformities  of  tha 
lower  limbs.    The  arm,  however,  when  it  temporarily  supports 
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tbe  body  or  raisM  a  weight  perpendiculariy,  may  be  ddonned  by 
pressure  ;  such  casi-s,  howwr,  arc  but  rare  vxcepl.ion«.  Weight, 
moRovcr,  nets  upon  the  arm  in  an  op]M>^ite  ctirE«tion  to  itd 
action  on  the  leg.  Whilst  it  pnxlacus  upou  the  lntt«ra  pressiug 
togetber  of  tliebuue, and  oonseqacQtly  lends  to  ehoiten,  it  iodines 
to  stretch  and  lengthon  the  former.  Through  this  diffureDCC 
weight  may  produce  deformities  in  the  arm  vhich  an-  exactly 
contfsry  to  thoDc  in  tbe  leg.  P'nr  example,  it  not  infret^uently 
bsppen^  that  in  the  course  of  intlammation  of  the  <Jioulder 
joint  Kith  atrophy  of  thv  surrounding  niuMcleis  or  panilysis  of 
tba  deltoid  muxcle,  the  head  of  the  humerus  ainks,  so  that 
Mpamtion  takes  place  between  it  and  the  artieidar  cavity 
of  tbe  scapula.  Weight  here  doo«  uot  cuiuprevs  but  draws 
asunder.  Natnmlly  tbe  deformity  is  not  one  of  fixation:  as 
•DOfi  as  the  arm  is  raised  by  extraneous  external  agency,  the 
bead  of  the  hmnvrus  again  rises  into  conLoet  with  the  urlivular 
carity.  8pedal  weight  deformities  anAl<^u»  bo  talipes  valgun 
a&d  genit  valgnm  do  not  ocenr  in  the  upper  extremities.  Defor- 
mities of  the  bones  in  consequenev  of  riekets  aud  osleomalucJa 
sppeu-  alM  in  the  up|>er  extjemitiett,  alDioiigh  considerably  less 
oft«a  than  in  the  lower,  but  muscular  contraction  plays  a  much 
grvater  pArt  in  their  origin  Mi:in  diK^s  weight.  Tlie  removal  of 
these  deformities  is  effected  by  the  same  means  as  have  been 
described  above ;  tbe  lesistunce,  hon'evcr,  is  much  less,  «o  that 
ths  bones  yield  much  more  easily  to  presture,  to  bending,  and 
area  to  aubcutaneous  fractore,  and  therefore  it  is  only  excep- 
tiouilly  that  they  need  the  employment  nf  osteotomy. 

Tbe  deformities  produced  by  joint  inflaininatioos  of  the  npper 
much  resemble  those  of  the  lower  extremities,  and  require 
essentially  the  same  treatmeut.  In  neutc  inflammation,  rest 
t*  the  most  important  part  of  the  treatment,  !<ince  Reparation 
of  the  joint  surfaces  can  only  be  accomplished  with  difficulty, 
except  in  the  slionlder  joint,  in  which  (he  dependency  of  the 
uiD  already  effects  .tei>aratinn.  and  still  more  when  its  weight 
isnia-eased  by  a  plaster  bandage.  Tbe  most  fovomrable  positions 
fcr«v«atual  ankylnKJK  are — for  the  .-diouliler  joiot,  the  vertical 
pofttion  of  the  arm ;  fur  the  elbow  joint,  the  right  angle :  and  for 
Ifce  wrist,  tbe  straight  median  position.  If  acute  inQammatiou 
U>  M«sed,  it  is  necessary  to  restore  tbe  great«st<  |M>ssiblc  move- 
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nitfiit  bj  active  and  [lOKsive  cxerei»'4;  Hcvcrtlipk'««  we  Lero  meet 
with  the  same  difficulties  and  hindrancefi  asi  in  the  lower  extje- 
mitiuK.  At  the  shoulder  joiat  it  in  especiatty  the  elerablon  of 
Uiir  arm  U>  llie  pcrpfuiiiculiir,  which  [>ower  i«  very  utwily  io»t  iti 
indammation  of  this  joint.  Elevation,  aa  is  well  knowD,  is 
only  partly  effcetcd  in  the  shoulder  joint  proper,andonIyu8  fur 
as  a  right  angle  to  tlie  biKly;  the  r^.tt  iti  produced  by  rotation 
of  the  scapula  and  elevation  of  the  clavicle. 

In  every  luHuiuuinliou  of  tlitr  sliouttler  joint  both  i>arti*  of 
the  elevation  movement  suffer,  and  generally  it  is  not  possible 
to  rt-movB  the  arm  further  than  45°  from  the  side  of  the  body. 
By  great  peraeverauce  of  passive  movement  it  ■«  jioiisible, 
tolerably  often,  to  increase  the  elevation  to  the  right  angle, 
but  I  have  never  seen  anyone  *«cceed  in  attaining  elevation  to 
the  jierpendicular  after  inflammation  of  this  joint,  1  therefon 
coui'id<T  this  movement  in  it*  full  extent  a»  irrepurobly  lout  in 
inflammation  of  the  shoulder  joint,  and  have  always  advised 
patients  belonging  to  the  working  classes  who  are  thus  affected 
to  week  wii  i-raploymfiit  in  which  the  elevation  of  th<;  arm  is 
oot  rer(nired.  The  hindrance  to  free  elevation  depends  partly 
upon  connective- tissue  adbesioTis  of  the  articular  surfaces  as 
well  as  ujton  the  nhrinkiiig  of  t  hi-  capsule  and  ligamciitx,  but  to 
a  great  extent  also  upon  cicatricial  contraction  of  the  musclea 
extending  frmn  the  thorax  to  the  humerus,  especially  of  the 
pectoralis  major  and  latiasimus  dorsi.  In  the  case  of  the  elbow- 
joint  as  much  attention  must  be  paid  to  flexion  and  extension 
h*  to  pronation  and  supination,  and  we  may  by  ^infBcient 
perseverance  restore  free  mobility  to  this  joint,  The  move- 
ments of  the  wrist  arc  of  great  mechanical  imi>ortance,  although 
not  quite  so  important  as  those  of  tlie  fingers.  A  man  with  a 
wrist  ankylosed  in  the  middle  position,  and  with  the  lingers 
free,  may  dill  possess  considerably  CMpncity  for  work.  I  know 
a  gentleman  who  .-nfi'ered  from  bony  ankylosis  after  suppuration 
of  the  wrist,  wliich  ha<l  produced  a  solid  continuous  connection 
between  the  forearm  and  the  metacarpal  bones,  and  who  is 
able  by  means  of  the  free  movement  of  his  fingers  to  hold  the 
reins  so  firmly  that  he  is  one  of  the  first  drivers  on  t!ie  '  track.' 
We  must  therefore  take  the  greatest  care  to  preserve  the 
mobility  of  the  wrist,  but  still  more  that  of  the  fingers,  as  it  is 
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thp  Isltcr  npon  which  the  haad  depend*  chiefly  for  its  meelianicul 
capabilities. 

The  dcfcniitie*  of  tie  finger*  which  are  caused  by  joint  in- 
flammatioits  xnA  cu-niriwis  am  of  great  importance.  Of  the 
former  it  is  especially  the  fangous  or.  as  they  are  now  commonly 
ailed,  tuberculous  inflammations  of  the  bones  and  joints  which 
have  come  under  consideration.  These  have  generally  their 
•eat  in  the  medullaiy  portion  of  the  phalanges,  and  if  severe 
may  cause  a  8pindlr-*haped  thickening  of  the  bone,  from  which 
form  thU  disease  has  been  named  aptTUi  ventuga.  From  their 
original  seat  these  inSammatiunit  may  extend  to  the  joiiitit,  or 
ercD,  though  less  often,  originate  in  the  nynovial  membmne. 
tMbrmities  may  arise,  either  at  the  time  of  active  inSaniiimlion 
btm  enlargement  of  the  b<>ne,  or  afttr  iuflnrnmation  from 
cicalrietal  contraction.  1'hc  treatment  of  this  disease  is  either 
expective^-that  is,  while  usiug  tlio  ordinary  anti-scrofiilons  re- 
medies, we  await  a  cure,  which  generally  happen]*  in  the  course 
of  a  few  years  with  the  disappearance  of  the  scrofulous  oon- 
dttions— or  it  is  more  active,  and  cnnaiitt#  iu  m;iking  an  incision 
at  the  lime  of  the  swelling  into  the  softeneil  bone,  taking 
away  the  fungous  granulations  from  the  medullary  cavity  with 
«  amall  sharp  scoop,  and  filling  the  cavity  with  iodoform.  The 
first  18  the  more  tedious  treatment,  but  generally  etid»  in  a 
mare  satis&ctory  result  tm  to  fundional  rextoratiou  than  the 
last.  If  defomiitifs  threaten  we  must  guard  ngain«t  them  by 
hioding  the  fingers  to  a  supporting  splint.  Cicatricial  forma- 
tions very  often  occur  ugxin  the  bands  and  fingers.  The  most  fre- 
quent are  the  cieatrio^  catised  by  wounds  and  bums,  to  which  the 
Sngen  are  especially  subject  on  account  of  their  exposed  position. 

The  treatment  of  these  cases  should  !«•  at  the  time  when 
ihe  wounds  or  bums  are  fresh,  (o  oppose  the  development  of 
deformities,  chiefly  by  means  of  antisejitic  »ppUc«tions,  which 
tteiire  hejding  without  suppuration,  and  therefore  Ii-ave  much 
IcM  cjcatridal  tissue ;  also  by  bandaging  to  splists  in  the  most 
fimmnble  position  possible  until  the  wound  beals;  subsequently, 
the  use  of  (Kis^ive  movements,  to  procure  good  mobility  of 
the  joint-s.  Abscesses  also,  which  occur  so  often  in  con- 
tequafflce  of  infection  of  small  incised  or  [tinctured  wounds, 
•Acs    produce   aflvore  deformities  from  cicatricial  conlnKtion. 
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Eaily  incinion,  energetic  ditiinFect ion  of  th«  vroand,  careful 
drainage,  and  good  fixation  in  antiseptic  dressings  nre  I  he  nii;Ati8 
by  which  vtc  guani  ngniuKt  u  dcfoTmiiig  cicatrix.  But  eren  t  his 
trvAtineiil,  which  cerlaiuly  seeiireH  much  better  results  than 
the  earlier  one  attended  with  eappuration,  does  not  ensure  an 
alwence  of  dcfomiily.  In  the  one  caw*,  cicatrices  of  the  skin, 
fascia,  and  ligamenta  arc  to  be  feared;  and,  in  tlm  other,  the 
ooalcfccnco  of  the  tendons  with  one  another,  vcith  their  sheaths, 
or  even  with  the  bone. 

U,  as  90  often  happens,  necrosis  of  a  tendon  occnrii  in  tlie 
coarw  of  the  inflammation,  then  the  movement  etFected  by  such 
t«ndon  i.i  irretrievably  lost.  As  it  in  almiwl  invariiiWy  the  long 
flexor  tendon  which  in  concerned,  the  finger  then  assumes  a 
position  either  of  semi-flexion  irom  shrinking  of  the  cicatrised 
klcin,or  it  remains  under  the  nnopposed  influence  of  the  U-ndon 
fixed  in  <wm]>l(?te  exii^naion.  The  hist  oundition  is  even  worse 
than  the  first,  since  tbis  position  exposes  the  finger  to  further 
injuries,  and  inU-rfcres  very  mnch  with  tlic  use  of  the  hand. 
Also,  aft  er  incisions  for  paronychia,  after  severe  contunone,  and 
ecpocially  after  section  of  the  median  nerve,  the  condition  may 
occur  which  is  ealled  'glo«sy  fingiT.'  Thi?  Mv  loses  its  normal 
pliability  and  becomes  smooth,  shining,  and  by  it«  want  of 
flexibility  interferes  with  all  movement.  It  coaleaces  with  tht^ 
subcutaneous  connective  tissue,  the  fascia,  tendons,  and  even 
with  the  periosteum,  (o  form  a  homogeneous,  cicatricial  musv, 
and  thuiS  fixes  the  finger  in  one  position. 

But  there  is  also  in  the  hand  a  special  kind  of  cinitricial 
contraction  which  we  eall,  after  its  first  observer,  Dapnytren'l 
contraction,' of  the  palmar-aponeurosis.  After  long  continuance 
of  frequently  repealed  pressure,  as,  for  example,  with  joiners 
who  use  the  chiiiel,or  with  people  who  are  employed  in  stamping 
letters,  and  thus  press  the  knob  of  the  stamp  against  the  hollow 
of  the  hand,  Jfec,  after  considi-mhtc  overstraining  of  the  fingr-rs 
in  hi/pfi-fJti'nmon^  or  even  without  any  visible  injury,  there  is 
formed  in  the  course  of  years  a  progressive  flexion  of  the  fingers. 
To  a  certain  extent  this  bent  jiosition  is  to  be  found  in  all 
workcrswho  have  t^i  j»erform  hejivy  ttintmiil  labour.  The  fingers 
can  be  no  longer  extended  into  a  straight  line  with  the  meta- 
>  DvpnTtRn,  Levant  eraJet,  vol.  Iv.  p.  18S. 
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earpol  bon^  aod  are  therefore  alvrayii  more  or  les*  flexed.  In 
Dttpuftron's  fiugrr^ontruction  proper,  however,  a  iihar]>Iy  defined 
cieatricial  hand  stands  out  in  the  palm  when  an  a U em pt  ia  DWd« 
to  0ti«tch  the  fingens  vhich  reeislii  furtlier  stretching  moft 
olKtiiutrly;  the  fourth  finger  is  by  far  the  moiiC  freqitentlv 
alfccted  by  this  contracture,  and,  after  tliat,  the  fifth.  It  is 
only  after  the  affection  hag  existed  a  very  long  time  that  the 
ihinJ  finger  erer  bixomes  invulvei),  and  uflvr  that  the  seeond 
finger  may  be  attacked,  but  it  in  very  rare  indeed  for  tbe  thumb 
to  suffer.  In  the  counte  of  time  the  flexed  position  becomes 
(till  iDore  strongly  marked,  so  that  finally  the  finger-nails  may 
pcodtice  an  iodentntioo  in  the  hollow  of  the  band.  Du]>tiytren 
loCBlt<ed  thi«  shrinking  in  the  palniar-aponeurocus;  Malgaigne.,* 
oa  the  other  band,  in  the  skin  and  subeutaneoiu  connective 
ixstat ;  but  this  tUfference  is  of  no  great  importance,  for  in  thu 
nmnHt  of  time  skin,  subcutaneouji  connective  I  \**\:n\  and  aponeu^ 
rant  eooleace  into  an  indivisible  cicatricial  tissue,  which  forma 
by  it»  sltorti-ning  the  projecting  band,*  The  t«iidons  do  not 
Uesd  with  this  cicatricial  mass,  but  lie  deeper  from  the  iiurface 
maflected.  Thus  they  play  no  primary  part  in  this  contraction. 
At,  bowever,  they  are  placed  in  a  shortened  jKisition  through 
tbe  cieatricial  contraction,  they,  or  rather  the  muscles  belonging 
tji  them,  also  become  xhort'Cned,  f*  thai  in  tlic  nider  and  more 
wtrren  csuea  we  cannot  produce  extension  even  after  complete 
dirision  of  the  cicatricial  mass,  because  of  the  resistance  of  the 
lexor  tendons. 

Finally,  there  is  a  form  of  cicatricial  contraction  of  the 
hand  which  is  the  consequence  of  light  constriction  in  the 
■dghbourhood  of  the  wrist.  Any  constriction  of  this  part 
nay  be  tlie  canse  of  the  oontraction,  which  shows  itself  imder 
the  farm  of  the  claw  tumd  (wwii'n  er»  griffe),  the  princi)j«al 
chancteristir*  of  which  consist  in  hyper-extension  of  the  prosi- 
nial  phabmges  with  flexion  of  the  tcnntnal  phalanges.  This 
defonnity  arises  most  often  when,  on  account  of  fnu-ture  of 
the  epiphysis  of  the  radius,  an  insufficiently  padded  plaster 

■  Hali^gn*.  Utf*  ^•rrtlio/fddie.  p.  1,    Parb,  184*. 

'  II«w«(er,  i^  (act  tiut  npon  «atiCDt*iw««*  <llrlil)»  of  tlic  trnrti*  th«  Aia 
a iikiMiil  tithet  oomple'rlT  or  tu  a  gRal  exIcBt. |iri>T«*  tlul  tbc  Initrr  li  not 
luvBtveil  •Uuctufattr.— v.  & 
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bandage  hss  hwn  applied  in  the  neighbourhood  of  the  wrist. 
The  bonM  arv  hen;  only  covcrwl  by  U-ndons  and  skin,  und 
every  swelling  which  cannot  tak«  phici;  freely,  from  the  nnn- 
elasticity  of  the  plastt-r  bandage,  immediately  given  rise  to 
seriouH  diKturbnnceic  of  the  oirciilal  ion.  Wtien  such  a  baiiditge 
reinaiiiii  on  for  from  twelve  to  twenty-four  houiv,  or  even  for 
a  sUort#r  time,  the  eontritetion  may  occur,  and  the  usefulness 
of  till?  hand  be  destroyed.  It  is  therefore  of  the  greatest 
importance  that  a  thick  padding  should  be  used  with  every  wrist 
bnudage,  after  rednctiiin  of  disloiatiim  in  ffTiclurcr  of  the  lower 
epiphysis  of  the  radine,  and  especially  when  |i!a»ter  or  other 
Bt iff  bandages  art^  used,  bccotuse  in  thc^c  ctiscg  there  is  greater 
danger  of  constrietiiin.  These  contract  ion>i  used  to  be  attributed 
to  pressure  on  a  nerve-,  csjwcially  the  ulnar :  Vulkinann '  is  un- 
doubtedly right,  when  he,  in  op^wsition  to  this  theory,  attributes 
them  to  ischapmic  muscular  shortening.  It  is  not  the  pressure 
upon  th«  nerves  that  cauttes  the  (>araly:»is  which  produces  the 
contracture,  but  it  is  the  continued  deprivation  of  blood  which 
inihioeti  contradion  in  the  mnsoular  and  fibrous  tissues.  A 
p&mlytie  eontraction  could  not  establish  itself  as  quickly  as 
these  often  do  completely,  iu  n  few  (hiys.  AH  the  fibrous  and 
muscular  slnictures  of  the  hand  tike  part,  in  this  contrautioa, 
vhich  fact  explains  the  great  firmness  of  the  p&rts.  When 
the  constriction  of  the  bandage  is  not,  »io  tight  the  consequences 
arcle^.  Obstinate  chronic  tedema,  and  stiffness  of  the  tendons 
and  ligaments,  hindering  fre^-dom  of  the  finger-movement«, 
are  then  the  most  pionjinent  symptoms.  The  treatment  of 
eicntricial  formations  is  always  diflicult.  These  formations  arc 
geuendty  not  exteosible,  either  by  continued  elastic  traction, 
or  by  force  while  the  jmtient  is  under  the  influence  of  an 
aniesthetic.  The  first  is  resisled  by  the  cicatricial  tissue,  and 
in  the  latter  this  tissue,  together  with  the  skin  covering  it,  is 
torn  open,  so  that  we  must  allow  the  wound  to  cicatrise  nguin 
before  interference,  n  proceeding  which  renders  the  partially 
attained  success  nugatory. 

Sometimes  warm  bnllis,  especially  with  soap,  si  «1  a.  j  jot  ash, 
&«.,  natural  hot  and  sulphur  springs,  mud  baths,  or,  finally, 

■  Valknuum.  OeMralilatc /Hi-  CMmi^ff,  1981,  No.  St. 
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animal  baths,'  handed  down  to  ua  from  aotiquily,  wilh  mrcful 
and  peneveriBg  passive  movi;iiK-iit#  a(  (he  sitmt;  time,  avail  to 
leasen  thv  oonlnicture,  and  to  tcAok  aome  increased  tnobilitj; 
but  these  aieans  often  fail.  Severe  and  tough  ecarx  in  ili« 
hand  appose  reiy  great  renstuiict-  to  all  nitvmpts  at  stTetching. 
Opaimtive  treatment  of  cicatricial  contractions  niii«t  consist 
cMentiaily  either  in  subcutaooous  division  or  in  a  plastic 
opetatkiQ.  SiiU-uuneouB  division  is  in  niont  of  these  cases 
not  [oacticable,  because  the  skin  has  so  inseparably  co»lt;sc«d 
with  the  cicatrix  lluit  an  isuIattHl  division  \*,  impossible.  Either 
aeatricial  bandit  remain  or  the  akin  is  cut  through  ;  in  either 
tame  the  reenlt  is  but  small.  A  ploKtic  operation  may  be 
paribnned,  either  by  altedng  the  position  of  the  xkio  or  by 
tmupbuiting  a  stalkoiJ  fliip.  In  ultj^ring  the  irasition  of  the 
ikin,  a  V'shaped  incision  is  made  through  the  skin  at  the  site 
of  the  projecting  band,  then  the  cicatricial  cord  is  thoroughly 
dmdedt  and  the  skin  brought  together  so  that  it  takes  the 
form  of  a  Y-  '^i>  l*rocedure  appears  very  well  ou  paper,  bnt 
b  quite  po«erlc«s  to  OTcrcomv  u  rvvcrc  cicatricial  contraction, 
for  to  a  very  i-twrt  time  the  old  condition  n-tumit.  The  second 
kiod  of  pla^ic  operation  in  the  division  of  the  cicatrix,  and 
tnasplaiitation,  or  engrafting,  of  a  stalked  flap  of  skin  into  the 
dpft.  This  method  may,  in  the  face,  especially  in  the  eyelids 
and  lips,  produce  good  re«ui(>i,aIwayititupporing  that  a  sufficient 
quantity  of  healthy  skin  is  present  in  the  neighbourhood  ;  hat 
in  the  hand  it  is  quite  ineffective,  B»  the  skin  of  the  eslremities 
i*  ID  no  way  available.  There  are,  therefore,  no  i-peciul  mean* 
which  are  of  much  avail  against  these  cicatricial  contractions. 
A  csreiul  choice  and  prudent  comhitiation  of  methods  may,  on 
the  other  hand,  often  produce  results  in  such  cases  which  are 
votth  ooosideratioa,  and  which  at  Imst  restore  some  degree  of 
tefiihinwi  to  the  haiu). 
I  For  the  cure  of  flexion  contractions,  the  result  of  par- 
omgekui^  Schonbom   [ism  invented   a  very  effective  extension 


■  AnuBSl  ltt(l»  *i«  dttier  uIepii  bj  placing  ibp  liuid  Id  the  pm'lmwsl 
mntfOt  a  nr*!j-  kllM  auiaml.  or  in  the  rewutl}-  n'lnotnl  itoouwii  at  uiox, 
m.  EmU;,  ■«■]  moat  mmn^j.  in  the  maimpr  ^D«m11r  tiuraanl  Id  tb«  <xiiuilr7. 
«l  hjim  (tmUj  dcpcMted  Dow-dung  npon  Xh»  tatttmlis.  Tlio  luuid  tvamat 
taMtfltnld. 
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machioo  with  e]astic  power  (' Langeab.  Arch.,'  vol.  xii.  p.  371, 
1871),  And  bs»  (uwd  it  tn  a  Kev<-n*-  cose  vith  great  energy,  bat 
without  muoh  result.  Again,  lieely  Iisia  iiivvii(«il  uii  uxtcnaon 
apparatus,  which  ig  uwd  as  follows.  The  forearm  is  laid  upon 
a  board  mther  longer  than  itself;  the  elbow  is  llx«d  to  it  bj  a 
bandage ;  a  loop  of  Auiericnn  sticking  plast«r  (i.e.  gutta-perch« 
spread  up^xi  linen)  is  fiuilcned  to  thi;  affected  finger,  and  fixed 
with  circular  bands  of  the  same  plaster ;  through  tJie  loop  an 
clastic  band  is  passed  which  is  fixed  to  the  board  in  a  state  of 
continual  tension.  The  patient  weaiy  the  whole  apparatus  in 
8  sling,  and  walks  about  frL-cly.  At  night  he  lays  the  ami 
which  13  fixed  to  the  board  U[K>n  a  cushion.  The  extension  of 
the  india-rubber  band  is  altered  according  to  the  tolerance  of 
the  patients  The  apparatus  is  »n  iiigeuious  one,  and  ought 
undoubtedly  to  be  tried  in  suitable  cuses,  but  whether  por- 
manent  results  can  be  attained  by  it  can  only  be  learnt  by 
longi^r  experience.  Hklerodennic  processes  resist  all  treatment. 
Ihi,pu,ylren's  finger-f^niraction  i«  best  left  without  treat- 
ment in  cases  where  it  is  confined  to  tlie  third  and  fourth  fingers, 
and  when  it  occurs  with  people  who  do  not  require  to  use  their 
hands  for  very  severe  work,  as  it  does  not  cause  much  annoy- 
ance, and  only  increases  very  slowly.  If  the  nse  of  the  hand, 
however,  is  much  interfered  with  by  it,  one  of  the  above 
described  extension  methods  should  first  Iw  tried  wilh  tfie 
object  of  producing  extension  without  making  a  wound.  If 
this  fails,  which  ijs  usually  the  case,  a  cutting  operution,  such 
as  subcutaneous  division  of  the  cicatrix,  or  a  plastic  transplanU<. 
tion  must  be  resorted  U\  when  sometimes  a  favourable  result 
may  ensue.  If  these  measures  also  fi;iil,  then  it  only  remains  to 
overcome  the  difficulty  by  the  removal  of  those  fingers  which 
most  severely  oppose  the  function  of  the  hand  hy  their  flexed 
position.  A  case  lately  observed  by  me  may  serve  as  aa 
example. 

Otto  R«i  (ngerl  41),  n  gwdemr,  who  lia'1  sluays  enjoyed  ;;ood 
tiPAlth,  had  siifTnnHl  for  foorteen  yeani  froin  a,  snvBve  fayper-extetunon 
of  tlie  fourth  Gngir  of  the  left  band.  This,  at  first,  caused  only  a 
littln  inconvsnieow ;  gradually,  however,  a  ilxxioii  coiiti-aetion  of  this 
finf^  dev»lop«d,  which  fiprrnH  to  the  fifth  finger.  As  the  jiatteut 
could  still  move  the  three  priucijiul  fingers  frouly,  hu  could  oxereiao 
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bin  adting  tolmtilj-  well.  Satiswgiiontljr,  however,  tlit  thint  6ngeT 
be^u  U>  be  flexed,  wliicli  made  il  iiuponibUi  Tor  t.ii«  pationt  to  bind 
up  but  thnaulK.  Thn  thiimh  nod  index  finger  were  atill  free  Dis- 
Boanged  by  previous  uiiBUU»»Hriil  trcnlmcnt,  the  patient  'Iwu'ed 
mnonUoftbcfonrttifingw.  Utitlprcbloroform,exI«iiMaa  of tli»  fourth 
ftoferbjforaowa&atteiiipted.  IliLt  tioiiiowbiiL  improrrd  the  poaition, 
but  the  skin  (tt  tbe  folds  of  the  interphakugeal  jointa  wmi  torn,  &nd 
la  ooDMi|tionoe  ttie  ext^nniou  hut!  to  bi'  givrn  up.  A  Jongitudinnl 
ineisioD  waa  then  made  over  the  piouiinejit  cicatricial  butd,  hoA 
kfUr  it*  tTntiiiTPt>e  divjiiion  extoiuiion  wnx  inrmuwd,  but  jet  won  not 
complete.  Then  the  tendon  sbeaths  oi  the  flexorH  wer«  liiid  hsro,  and 
Um  tendon  of  tbe  flexor  siiblimis  divided,  which  allowed  »till  furthor 
eneonon.'  TT{iod  tbisi  followed  tbe  division  of  tho  tendon  of  the  flexor 
pnAiidus,  with  agUD  ft  alight  dioiinution  of  the  poaitioii  of  ll«xion. 
Aft,  Itowcvcr,  DonsiilenbUi  cointraotion  still  otiHti'd,  tho  finger  waa 
f&ftlly  removed. 

Whether  it  is  possible,  by  &a\y  removal  of  the  fourth 
finger,  to  pn-vcnt  the  extension  of  the  ciciitricial  contjaotion  to 
tbe  oilier  fingerti  has  not  yet  he«n  determined  by  obeenntion. 

The  cure  of  itchaemic  dav-kand  is  impotable  after  it  has 
ndated  a  long  lime;  »tretching  is  aseless,  aiul  divisions  lead 
lo  irregular  coaleM^nce  of  the  tendons  without  iniprovfinent 
to  fnnctioD.  In  f^uit'-  rarent  incha-mic  coiHractiimB,  Volkmano 
reooniincii<]»  stretching  the  shortened  rigid  iuu»c1i»  under 
dJorororm,  by  the  application  of  even  tlie  most  extreme  force. 
Continned  pttjiwivi.-  movemi-nts  may  then  restore  ii  orrlain  degree 
of  u»cfulnei*».  Even  the  slighter  degrees  of  disturbancen  of  th" 
rircnlalion  which  are  prodtued  by  tight  bandaging,  as  expreitited 
in  <rHems  and  ohstinute  ctifTneM  in  mowmrnts,  n-qiiire  loog- 
ooutinoed  trmtment  by  bathii  and  paHsive  exerci.«e8,  and  tbea 
the  result  i»  often  only  a  partial  sucvc«».* 

The  third  group  of  deformities  of  the  upper  extrt-mitirM  are 
the  pemlytjc.  Paralysis  of  Oie  ulnar  nerve,  a  common  occur- 
leDcr  after  division  of  this  nerve  in  the  ncighbourbood  erf  the 
viiit,  or  from  ptvi'i'ure  and  injuTT,-  at  the  place  when-  tin-  nerve 
lira  Kgainrt:  (he  internal  coudyii;  of  the  bumi-nis,  only  covered 
by  skin,  Iwings  on  a  severe  defonnity  of  the  hand,  »hieh  showft 

>  nbblKlnry  McnsluiKlly  ll>al<rf  a  p"ie  (-*"<>(  Dapaytim^ «aitiln<iii>a, 

•  See  tb«  S»^trf  ^  DtfrmitUt.  by  S.  Nobln  Smitb,  p.  140. 
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it«<!lf  und-.T  the  form  of  tlic  main  en  yriffe.  It  is  in  this  case 
the  HtiK[>eiirled  fuiictioii  of  the  interoBiiei  ma8cle»  which  ciiuses 
the  deformity.  The  action  of  these  miwclcs  consisto,  as 
Duchcune  whk  th<?  firxt  Xa  {H>int  out,  in  the  bending  of  the 
first  phalanges  with  simiiltantiouB  extcusioa  of  the  two  distal 
phalaDge«.  If  this  action  fail^  the  lingeni  nre  [ilaved  under 
the  excIiiHive  iiiBuenoe  of  the  long  flexor  and  of  the  extenitor 
muKclcK  iu  the  opposite  p<.iKitioii — liyiHT-esletiniou  of  the  first 
plinliinx  with  flexion  of  the  second  and  third  phalanges,  and 
this  \s  the  characteristic  position  of  tho  vuiln  en  griffe.  In 
this  c)u<c  tliii  dislitrliiHl  muttciilar  oqiiilibrium  only  in  coiici-mcd, 
as  there  is  here  not  much  weight  influeuce.  Surgical  inter- 
ference is  not  applicaWe  to  thc-nc  em^.t,  but  Duchcnne  asserts 
that  local  krudiaatiou  of  the  interosaei  may  conaiderably  le^si-n 
the  deformity  even  after  many  years,  and  in  the  most  favourable 
cases  niiiy  remove  it  coTnjih'tely.  Paralysis  of  the  ladial  nerve, 
|[^ierally  caused  by  injury  or  division  of  this  nerve  where  it 
the  outer  border  of  the  humerus,  or  by  disease,  such 
paralysis,  cansL>s  the  dropping  of  the  hand  at  the  wrist 
joint  from  piiralysis  of  the  extensors  and  supiuuton;.  Wrist- 
drup  is  the  eharactentitio  Knglish  expression  for  thitt  condition. 
Although  weight  and  muscular  j)Ower  act  in  ttie  same  direction, 
yet  this  deformity  does  not  becomn  iN-rfectly  fixed  even  after 
many  years.  We  can  almost  always  raise  the  hand  tt>  a  straight 
line  with  the  forearm  without  using  much  slreugtb,  but  the 
shortened  flexors  resi»1  furl.lier  moveinetit  intoliypcr-exteusiou. 
Here  there  is  nothing  to  be  hoped  for  from  gymnastic  treat- 
ment. If,  by  means  of  electricity  or  by  freeing  the  nerve  from 
any  pressure  of  connective  tissue  or  bony  callus,  we  succeed  in 
removing  the  paralysis,  then  the  normal  position  of  the  hand  is 
K^ieedily  regained,  and  this  result  riiiiy  be  hastened  by  passive 
and  (its  smm  ;is  the  muscles  are  again  obedient  to  the  will)  by 
active  movements.  Paralysis  of  the  median  nerve,  in  conse- 
quence of  its  division  at  t!i>^  wri»it,cjiusfsa<ro|ihy  of  the  muscles 
of  the  ball  of  the  thumb,  with  the  exception  of  the  adductor 
muscle  (supplied  by  the  ulnar  nerve),  without,  however,  inducing 
much  defonnity.  Higher  up  the  arm  the  median  nerve  ix 
seldom  injured,  in  con8et|uencp  of  its  protected  position,  and 
even  if  its  function  is  interrupted  here — as,  for  instance,  by  the 


DEFOnMITJES  OF  THE  BKXJLL.  TBT 

pn>«(ure  of  a  tumour — although  the  pronators  and  most  of  tho 
flexors  vitl  be  jmnklm-d,  yot  no  iipcciaJ  dcformitj'  will  be  pro- 
dooMl.  In  the  elbnw  and  Bhoulder  joint*  marked  pural^'tic 
deformities  fteldom  occar,  and  the  treatment  of  these  eaM>s 
belongs  exclusively  to  uctirojHtlltotogy.  In  consequence  of 
rentinl  nerve  diseases,  especially  apoplexy,  fixed  deformities 
of  the  upper  extremities  often  apjiear,  which  are  gt-nerally 
brought  oD  by  mueculor  action,  with  only  a  slight  infliienc« 
frota  wHght.  If  the  general  eonditinn  of  the  ]uttieiit  admits 
rf  loeal  treatment,  we  most  endeavour  by  electricity,  jivuhvu 
movementA,  and  mawagc  tooppOMe  the  development  of  these 
deftmnilir*. 

Primary  abnonnal  growth  of  bone  produces  in  the  npjter 
extremities  ditftuilttnoe*  which  are  quite  similar  to  those  in  the 
lover,  though  here  the  conditions  are  more  favourable,  in  m  far 
a«  nnequal  length  of  the  ujijier  arm  enusc«  no  hindrance  to  the 
perfbmuince  of  the  functionH  of  the  limb.  Une<)ual  growth  of 
the  mdiu*  and  ulna,  however,  produce*  oblique  position  of 
the  hand,  with  very  eon»idfnible  functional  diKturtMince.  The 
treatment  of  this  condition  at  the  time  of  bone-growth  consists 
h)  catting  out  a  piece  of  the  very  easily  accessible  cartilaginous 
epipIijBial  line  of  the  bone  which  is  too  long,  and  lhu»  retarding 
the  growth  at  this  place — that  is,  exclusively  from  the  lower 
epiphysis  which  always  develops  a  much  greater  intmsitj  of 
growth  than  the  upper.  If  the  other  bone  increases  more 
mpidly  in  proportion,  the  deformity  may  Iw  rectified  in  the 
eoorse  of  years.  Oilier,'  in  this  manner,  so  far  restored  the 
krm  in  a  man,  aged  20  (whose  hand,  in  coni^cquenee  of  n- 
tarded  growth  of  the  radius,  caused  by  former  ostitis,  had 
bceoioe  drawn  to  the  radial  side),  by  excision  of  a  piece  from 
the  tower  epiphysial  lint*  of  the  ulna,  so  that  in  the  course  of 
Gt«  yrmn  the  band  returned  to  its  normal  position.  If,  on  the 
other  haml,  the  bone-growth  has  com])letely  ceased,  then  by 
exciflou  of  a  pi>-ee  from  the  bone  which  is  too  long  the  equality 
in  length  m.\v  be  restored. 

The  deformities  caused  by  gout,  arthritis  dcformanB,  and 

duattte  uiiculnr  riieumatisra  itt  the  upper  extremities  are  in 

'  OtUct.  Srrmx   mtnnflle   df   mfitrriar  tt  iff  f AtrufyiV,  «ol.  (.,  (itrltr  ct 
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every  nspecl  NtinUAr  to  those  of  the  lower,  and  demand  the 
Kline  tieiitment. 

As  regardit  tlie  head,  hoth  tJie  bony  *kiiU  a«  well  as  the  soft 
Utid  bonv  parts  of  the  face  are  subject  to  deformities.  In  the 
cniinul  htmi'jf  it  it>  iitmoi^t  exHitnvi^ly  premature  oSBiftcation  of 
the  sutuiea,  or  of  the  epiphysial  cartilaginom  wed|:e  of  the  base, 
which  causes  dcfonnity.  Virchow  '  fnplaius  thu  abnormal  for- 
uation  of  tlii^  !<liull  of  thi- (Tetiii  aiKaiisi'd  by  ii  premature  synos- 
tosis of  the  separately  situated  osseous  centres  of  the  "body  of 
the  sphentiid.  At  the  time  of  birth  thu  sphenoid  conxists  of 
two  pieireti  of  bone,  which  are  separated  by  a  transversely  placed 
cartilaginous  disc,  the  intersphcnoidal  synchondntsis.  After 
birth  Ibi*  synohoiidrosis  begins  toosi^ify  from  the  lower  surface 
upwards.  An  a  rule,  however,  as  Henlo  [loints  out,  the  dis- 
ni>]>earancp  of  the  oartibgc  by  the  encroaching  oxitification  on 
both  sides  proceeds  very  slowly,  so  that  even  so  late  as  the  age 
of  tliirtci-n  there  arc  »-lill  Momc  remains  of  it  to  be  found. 

Next  tx>  this  syndiondrosis,  the  most  important  place  for 
the  growth  of  the  base  of  the  skull  is  the  spheno-occipital 
syiicliondnisiK,  which  first  ust^ifivK  toward*  the  end  of  the  bone 
growth.  I^euiature  ossification  of  this  synchondrosis  stops  the 
further  growth  of  the  base  of  the  skull,  and  thus  indirectly 
restrict*  the  development  of  the  brnin. 

Ossification  of  the  bones  of  the  calvarium  generally  proceeds 
from  the  margins.  80  long  a»  tlieiie  bones  are  still  Ee[mrated 
from  one  another  by  fontanelles  and  fibrous  membranes  growth 
proceeds  rapidly ;  on  the  other  hand,  if  the  edges  of  the  bone 
directly  touch  one  another,  growth  is  retarded,  and  if  the  bone 
edges  overlap  each  other  in  the  form  of  dentated  sutures, 
growth  only  proceeds  at  a  very  slow  pace.  But  beside  this 
growth  from  the  margins  another  kind  also  appears  to  exist, 
by  which  the  cnuiium  widens,  viz.  the  absorption  on  the  inner 
and  the  ap[>osition  on  the  outer  surfaces.  Henle  points  out 
that  in  several  birds  and  in  the  ornithorynchus,  the  sutures 
and  syuclioiidro*e»  of  tlii  skull  are  closed  by  complete  ossifica- 
tion at  a  very  early  age,  and  that  therefore  a  very  twnsiderable 
widening  results  from  these  apposition  and  ahaorptimi  pro- 
ee»e«.  In  all  cases  with  the  higher  mammals,  including 
'  Vuchon.  Etilrrirlilvagdft  ScKadrlgrusdei,    Berlin,  18G7. 


I  pro-        ■ 
;man^^J 


DEFORMITIBS  OF  TOE  FACE. 


103 


k 


grovtb  from  the  edgM  of  the  bones  piays  by  fur  the  principal 
pKTt,  and  when  (wo  bont-9  ixkiK-hix*  pr<.-iujiturely  with  one 
another,  fmlher  growth  at  this  place  ceases. 

Now,  in  the  case  of  ta<.'h  siUurv  fornnil  by  apposition  at  the 
cdgv<,  growib  occum  in  a  tlireotionat  right anglt^v  to  tlii?  coarse 
of  the  suture,  and  premattirc  o»eific-ation  eSecta  a  retardation 
of  growth  in  that  direction.  Ttius  pn^  mat  tire  osjifiratioo  of  the 
conaary  viiiure  stops  longitudinal  gro«th,and  prematurir oseili- 
cktioo  of  the  sagittal  eatura  stops  the  growth  iu  width  of  the 
cnuiiuni.  If  a  suture  ossilirH  prc-maturvly.  it  often  hap[>(>ns,a« 
Virchowpuint«d  out,  tliat  a  coi  d  penal  oty  in  crcH»(.-d  grxjwth  of  the 
bone  goea  on  in  the  other  satan>«>  so  that  the  internal  cavity  of 
the  sknll  is  Dot  neoeMarily  diiniiii!^lied,aUbougli  it:<  form  under- 
goes great  alterationii.  If  the  suture  lies  (as  A<}v»  the  sagittal 
■itnre)  in  the  middle  line,  or  if  it  reaches  equally  hr  on  either 
ride  (the  coronary  and  larabdoid  sutures)  then,  if  premature 
Mkifiodoa  occurs  throughout,  tlie  symmetry  of  the  cranium  i« 
not  disturbed.  On  the  other  hand,  if  the  suture  lies  only  on 
me  lide,  as  does  the  scjuamo-parietal,  then  pn-iiiaturc  osstfi- 
Mtioo  disturbs  the  symmetry  of  the  calvarium  by  inducing 
•  ooe-ridcd  Muldle-«h»i>ed  deprestuon  {CUnoctphaiyt*  of  Vir> 
ehow),  which  is  compcoBated  by  increased  projection  of  the 
(dnhead  and  of  the  jxH^ierior  [icirt  of  the  vertcs. 

IVeatmeDt  is,  of  coarse,  useless  for  these  deformities.  We 
an  bat  wntch  their  slow  progress  and  leave  them  alone,  nw\ 
hope  that  the  bmin,  by  n-ason  of  it«  great  fiicility  of  adapting 
itsdf  to  allrred  conditions  of  fpace,  may  not  be  uoliivourably 
toBoenced. 

Deformities  of  the  face  may  bo  occasioned  by  several  causes. 
Thus  we  often  find  in  severe  eaxea  of  torticollis,  from  shorten- 
ing of  the  St emo-ma staid,  the  lower  side  of  the  face  remains 
nudlcr  than  the  upper.  So  long  as  the  head  is  awry,  this 
JQc<)oality  U  not  usually  very  noticeable,  as  Uie  oblique  poei- 
ttOD  makes  it  very  difficult  to  compare  the  two  halves  of  the 
I  bee.  So  toon,  however,  as  the  vtraight  jiosition  is  restored 
■  hr  meeos  of  tenotomy  of  the  stemo-eleido>nuistoid,  the  differ^ 
H  eoce  in  the  two  halves  of  the  face  Wcomes  much  more  |ierr«-p- 
H  tlfale^  This  difference,  howevej',viinislit's  in  the  course  of  further 
H     growth,  supposing  that  the  operation  is  not  performed  too  late. 
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that  IB,  not  later  tJian  betveen  the  fourth  and  eighth  ycAn  of 
life.  If  it  is  performed  later,  th«  asytnmetrywill  have  attained 
to  li  griaiter  degree,  and  the  years  of  moat  active  growth  having 
passed,  any  coinpenBatioa  that  may  be  pos.iib1e  will  be  very  alow. 

How  thi*  dilTHrenoe  In  dcvplopiiii-nt  actually  arises  ha«  not 
been  absoliitely  determined.  It  appeam  aa  if  the  lov«r  gide 
of  thi!  face  lakeM  less  |H>rl  in  the  mimic,  and  perhaps  also  in 
the  masticatory,  muscular  movementii  than  tht?  i<p|>«*r,  whereby 
the  retardation  is  iuduced  both  of  the  soft  and  booy  portions 
of  this  »idu  of  iJie  face. 

A  similar  effect  upon  tliu  growth  of  one  side  of  the  face  ic 
produced  by  parfdi/ti*  of  the  faciat  n«rve.  If  tJiis  occuiw 
before  completion  of  bone-growth,  the  affected  aide  of  the  face, 
besides  the  great  disiigurement  which  exists  in  consequence  of 
the  sof^:  parts  of  the  fa£e  Iwing  drawn  over  to  the  fide  which  is 
not  {Mralysed,  remains  much  smaller  than  the  other. 

This  fuct  liiiK  been  «qjcriraeiital1y  confirmed  by  P.  Schauta ' 
who  has  proved  that  when  the  facial  nerve  is  rmiioved  in  grow- 
ing animals,  us  near  ns  possible  to  the  stylomastoid  foramen, 
the  fucial  jMirt  of  the  skull  of\  the  jjanilysed  sido  remaius  dis- 
tinctly smaller  than  the  other  from  retarded  growth,  and  great 
asymmetry  rf«u!t!<. 

In  these  cases  it  is  undoubtedly  the  interrupted  muscular 
movement  whieii  must  be  regarded  as  the  cause  of  the  retarded 
bone-growlh,  and  such  cases  prove  tliiit  the  form  and  growth  of 
the  bones  a  e  greatly  influenced  by  muscuhu-  action. 

The  iiiculiaiiisiN  nf  the  nuisticalnry  appanitus  ii  much 
deranged  by  disease  of  one  or  both  of  the  maxillary  Joi&ta, 
Infiammntiuu  of  thwe  joints,  as  it  sometimes  occurs  in  the 
course  of  acute  articular  rheumatism,  renders  mastication  ei- 
temely  painful.     If  the  iufiammation  passes  into  the  chronic 

He.  or  begins  as  a  chronic  affection,  it  is  much  to  be  feared 
that  the  mobility  of  the  joint  will  be  lessened,  or  even  entirely 
lost.  Wc  must  couU'iid  agniiist  the  commencement  of  this 
result  with  all  the  means  in  our  power,  for  firm  and  jiermanent 
closure  of  the  teeth  (the  so-e«lled  lock-jawj  is  a  ccmdltiuu  which 
U  not  only  very  alariniug  in  itself,  but  by  its  interfering  with 

'  P.  KohavU, '  Zr.mtiinsag  des  N.  tnoldlU  und  itftmn  FoltrPii,'  SUtungi^, 
4.  Wuriter  Aead.  Hal/i.-natiirir.  CL.  val.  Ixv.  pp.  105- 116, 1873. 
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taiiog  E«vercly  ttircutens  the  general  ooDclilion  of  the  body 
by  inducing  HtarvBtion. 

The  tTBBtmcnt  vhich  must  bo  adopted  lo  these  caseK,  in 
ndditinn  to  the  gt^ncral  anti-rheumatic  ri^mcdit-ft  (esjiecially 
when  we  sospeci  (hat  the  di^cuHc  is  part,  of  a  rhronic  joiut 
rbeumatismX  consist*  in  sjAtenialic  ]ki!t)iivt!,  an  well  as,  where 
possible,  active  movements  of  the  jaw.  By  forciog  apart  the 
teeth  by  a  wrtw  macliiiir  we  eucleuvour  to  obtain  mobilily  in  the 
maxillary  joints,  and  to  counteract  the  contracting  influences, 
which  in  thete  auscs  geticnilty  rU-pend  upon  cicatridal  coutmc- 
tioa.  Certainly  we  have  to  light  a  hard  iKillle  in  treating 
these  cases,  for  when  there  exists  much  inclination  to  cootxac- 
tioo  and  ankylosi)',  wi;  seldom  «uecved  in  pn^vcnting  tbem. 
Ve  may  delay  these  results,  but  we  cannot  Htop  them  aiU^ 
gether.  By  forcing  the  jaws  apart,  theteeth  become  eventually 
so  loose  and  painful  that  we  are  forced  to  abstjun  from  further 
atteropt*- 

As  a  last  means  of  i>reserring  the  mobility  of  the  lower  jaw, 
(here  only  rvniaiti*  o)ierat)ve  treatment,  such  as  sawing  through 
tlie  jaw  in  front  of  the  insertion  of  the  masseter  muscle,  or  re- 
aection  of  the  condyloid  process. 

Tlic  ito*f  often  becomeK  !te?erely  disBgiired,  either  by  Ix'ing 
displaced  wholly  in  au  oblique  position  or  by  its  septum  being 
bent  sideways.  The  oblique  position  of  the  whole  nose  is  either 
an  original  deformity,  from  deficient  [)ower  of  growth  of  one 
side,  the  result  of  which,  though  it  may  show  but  slightly  at 
birth,  may  increase  lo  the  course  of  growth  ;  or  it  is  caused  by 
preoare  in  the  uterus,  or  at  birth,  especially  when  (he  latter 
ii  tediotu  and  has  to  be  liastencd  hy  the  ajiplication  of  forceps ; 
or,  finally,  it  nkay  arise  from  canses  which  affect  the  nose  in 
later  life,  such  as  severe  contusions,  or  fractures  which  are 
boaled  in  a  btulty  jtoxition.  Trt'atnient  may  vonxiiit  in  re- 
peated pressure  with  the  fingers,  which  the  patient  may  him- 
■rlf  a[>]>ly — an  experiment  which  was  tried  first  in  the  last 
oentury  by  QueliitaU,'  though  it  >s  seldom  that  the  individual 
poaeeasw  sufficient  patience  to  cany  out  such  treatment  suffi- 
eicnlty  long.  i.e,  for  many  years. 

The  following  plan  is  more  effective.     A  band  made  of  steel 

■  Til.  QubIdhIi,  De  Btfr^ai*  rttrumfuf  trjtti  inewrrvtiamf.    L^l|>d^  t'Sft 
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and  padded  with  leather  is  made  to  mrroiind  the  h«ad  at  Ihe 
level  of  tlif  forehead.  From  this  baud  downwards,  on  each 
aide  of  the  middle  Hue,  pnmccd  two  small  etvi'l  uprings  with 
leather  plates  at  their  extremities,  which  an;  «o  applied  againttt 
the  projecting  fwiiits  of  tho  uosal  curve,  that  by  pressure  and 
ooimteispreseure  they  force  the  nose  t^wardit  a  normal  iKwitJcm. 
If  tliis  apporaluH  is  applied  in  childhood  between  the  sixth  and 
twelfl  h  yenrt  of  agtr,  t'lirrect  ton  may  fairly  be  expected,  i.e.  even  if 
the  esact  median  [>osition  of  the  nose  be  not  attained,  a  marked 
(limiuutifjii  of  the  curve  will  be  efifei-ted.  In  all  ctt«e8  a  very 
long  t.ijne  is  necessary  to  attain  much  result  by  this  means. 

An  oblique  position  of  the  leptum  is  still  more  difficult  to 
rectify.  It  is  somi-tiuii-s  itecii  Ix-nl.  no  mueh  to  one  side  that  it 
presses  against  the  turbinated  bones,  and  thus  interrupts  the 
passage  of  fiuids,  aud  even  of  air,  upon  the  side  ufiTect^-d.  It 
may  even  hnppeu  that  the  septum  by  a  double  curve  may  cause 
narrowing  or  even  closure  of  both  nostrils.  The  inconveniences 
thus  caused  are  very  serious.  In  the  portion  of  the  nostxil 
lying  behind  the  obstniel.ion  an  empt.yspace  i»  formed  in  which 
the  mucus  stagnates,  and  therefore  becomes  easily  decomposed 
and  offensive,  causing  great  annoyance  both  to  the  patient  and 
to  those  around  him.  Syringing  with  lukewarm  water  through 
the  nostrils  or  the  posterior  nares  certainly  disperses  the  col- 
lected mucus,  but  cannot  prevent  its  re-ooile<;tion.  Besideit 
which,  the  speech  is  \ery nasal  in  consequence  of  the  hindrance 
to  the  passage  of  air  through  the  nose,  and  the  nose  presents  u 
short,  broad  fonn  which  is  not  ornamental  to  the  face,  Hreathing 
also  is  much  hiudcred  by  closure  of  one,  and  still  more  of  both 
nOKtrils.  The  jMtJents  are  obliged  \a  sleep  with  their  mouths 
open,  and  often  suffer  from  severe  asthmatic  attacks.  There  is 
thus  very  urgent  necessity  for  remedying  this  pniuful  affection, 
and  there  are  two  methods  of  doing  so,  viz.  excision  and  forcible 
reduction. 

If  we  adopt,  the  plan  projiosed  by  Koser,'  viz.  to  cut  direct 
with  the  knife  from  the  outside  of  the  nostril,  we  can  only 
reach  the  affected  part  when  it  is  not  situated  very  deeply.  In 
a  more  backward  posit  Ion  access  is  tr*o  much  impeded  to  allow 
of  any  operation  by  means  of  the  knife  and  forceps. 

■  [tnicr,  Handburh  dtt  anahmiirhtn  Ctilmrgir.    TflbiD|[«ii,  1BT5. 
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For  this  reason  Rlandin  '  andStippreclit'conBtnidflcl  nn  px- 
ciKing  foiTciNc,  wliicfi  cna  bv  dt)ijoiDti»l  lit  the  [<oint  of  union, 
and  whiob  bns  at  the  eod  of  one  piece  a  cutting  ring,  and  »t 
the  end  of  the  otbi-r  a  cx>m'spondiiig  plate  covpred  with  a  thin 
iavpr  uf  ymcA  or  leather.  Tin;  fiirciipc  ii»  used  lhu« ;  The  pat. lent 
being  under  chloroform,  the  branch  irith  the  cutting  ring  i» 
inlnxlucMl  into  the  coutravted  n<i«1ril,  ko  tlmt  thv  ringiRplnci-d 
against  the  part  of  the  aeptum  which  is  mo»t  curved;  the  other 
braucb  is  tfa«n  introduct-d  into  the  other  u»»al  canty.  The  tvo 
partA  of  the  forcep:<  »re  now  oonnected  and  forcibly  preitKed 
together.  By  this  means  the  ring  cuts  a  piece  corresponding 
to  it«  own  site  out  of  the  oiosl  ubstnicltid  place,  und  when  the 
right  sized  instrument  is  chosen  and  the  right  place  sulected, 
this  esci«ion  will  allow  the  admission  of  air  to  both  the  front  and 
back  portions  of  the  alfected  noMril. 

This  method,  although  not  ineffective,  is  difficult  because  ire 
cannot  M-e  wluit  wc  are  doing. 

Hu8  difficulty  may  be  avoided  if  we  divide  the  Hoft  part  of 
the  note  by  (.lUicr's  plan,  from  the  top  of  the  nose  down  to  near 
the  bate  of  each  ala  naai,  the  no»e  only  remaining  attached 
to  the  face  by  the  angle  of  each  ala  and  the  soft  part  of  the 
•eptum  oarium.  Upon  the  hinge  formed  by  tht;^  three  points 
tbenoee  is  to  be  tomed  downwards,  and  free  acceiis  to  the  carti- 
laginous and  cveit  to  the  bony  septum  uariam  is  gained  firom 
above,  so  that  the  reciuiitite  exoiftion  with  a  knife  or  scissors  can 
be  made  under  the  guidance  of  the  eye ;  or  if  necessary  we 
may  even  tue  forcep*  or  chisel.  It  cannot  be  doubted  that  wc 
enabled  by  this  method  to  correct  all  oblique  positions  of 
aeptum  narium,  so  a£  to  perfectly  remove  the  deformity ; 
ami,  moreover,  the  separated  portion  of  nose,  if  the  satun-s  are 
Dot  loo  few,  mns  no  danger  of  sloughing,  and  its  healing  by 
first  intention  may  safely  be  expected  ;  nevertheless,  wc  rarely 
find  a  patient  who  for  this  apparently  small  evil  will  be  willing 
to  undergo  so  serious  an  operatidn. 

In  order  to  avoid  ojieration  by  the  knife,  A.  Jum»*  has 
xnodified   a  procedure  already  published  by  Adams.     He  has 

'    llbmlin,  Ihrnpftidiuia  dt  (THrHrgi^,  vol.  ill.  (i,  33. 

*  Boppncbt.  HlmermfJ.  nWi-^^ckr,  lSe»,  p.  IIBI, 

*  A.  J-ma,  JlerL  JUfK.  tt'oelitnicir^  1882.  Ko.  I. 
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luul  a  Special  jiair  of  forceps  made,  which  can  be  taken  apart, 
and  the  branches  of  which  have  at  their  points  two  st«>l  platt^x, 
which  lire  eusily  «ppara(tKl  from  the  forceps  and  oan  he  pressed 
together  by  means  of  a  screw  passing  through  their  base.  We 
6rt)t  iatnMluce  half  the  force|rs  into  each  nostril,  appljr  theiit  to 
the  obscured  septum  narium,  and  then  cloBe  the  iostmment. 
TlicD  wc  prfJisi  the  two  branches  so  firmly  together  that  the 
curve  is  rectified,  and  the  septum  placed  in  a  median  position. 
When  this  result  is  attuincd,  both  plates  must  bt'  screwed  to 
one  another,  and  allowed  to  remain  as  comjircsses  in  the 
nostrils,  whilst  theforocps  arc  withdrawn.  After  three  days  the 
Ecrows  arc  unfattfrrncd,  and  the  phitf!*  t.akrii  away.  Then,  we 
first  allow  the  swelling  of  the  mucous  membrane  of  the  nose, 
which  has  been  much  irritated,  or  even  ulcerated  by  the 
preesure,  to  subnide ;  after  which  two  small  Ivury  plates  should 
be  applied,  one  to  each  side  of  the  septum  narium  ;  these  ar« 
tied  together  with  n  Kilk  thread  jicross  the  BCptum.  and  serve  as 
sjilints  to  prevent  a  return  of  the  curbed  position  of  the  septum. 

I  have  once  tried  this  experiment,  with,  however,  but  partial 
siicci'*'.  The  difficulty  is  as  follows:  The  bony,  and  also  to  a 
great  extent  the  cartilaginous,  septum  narium  is  filed  between 
two  unyielding  poiuts  of  bone,  the  luisu  of  the  erauium  or  its 
continuation,  the  nasal  t>one8,and  the  hard  palate.  It.  becomes 
curved  from  growing  too  quickly,  so  that  its  fixed  position 
between  these  two  bone-points  causes  it  to  bulge  laterally. 
Slight  influences  determine  the  direction  of  the  curve  to  the 
right  or  to  the  left.  Now,  if  the  septum  narium  which  is  thus 
fined  be  seized  between  the  two  lips  of  a  pair  of  forceps  and 
bent  rtraight  by  means  of  considerable  force,  it  can  only  ac- 
commixla'e  itself  to  this  force  by  breaking  and  becoming  reduced 
by  the  overlapping  of  the  broken  edges.  ^^Tielher  this  also 
happens  when  Jiiragji's  method  is  tried,  esjjecially  in  the  case 
of  the  elastic  and  tough  ciirtiiHgc,  I  doubt  very  much.  I 
believe  rather  that  the  septum  narium,  even  when  it  has  been 
in  the  clamp  for  three  days,  will  not  have  lost  the  inclination  to 
return  to  Ihc  hitt-ral  curve, 

Beformiliea  of  the  thorax  are  divided  into  those  which  are 
the  consequence  of  deformities  of  the  vertebral  column,  and 
those  which  occur  without  its  participation. 


JtEPOMMlTISS  OP  TOE  THORAX. 


lOO 


I 


Tlt^  Utter  consist  of  pigeon-breast  and  of  Uie  deeply  indrawo 
pivcordium.  In  pigeoD-breuiit  tbe  costal  cartilitgeA  on  boUi 
tides  are  twot  wiU)  a  oooeavity  directed  outward*,  w  that  the 
ftDot  of  the  chest  projects  in  tbe  Ibrm  of  a  wi^l^i?,  wliicti  cir- 
comstaticc  gives  nMt  to  iLa  oiudv,  and  also  to  its  tieraian  name 
of 'Hulmerbrust' (fowl's  breast),  the  {KOtnidiog  sternum  bein^ 
compared  to  tbe  high  cr«st  which  comes  far  furward  in  the 
miildle  line  on  the  breasl-bone  of  hinU,  a»d  »<Tvct>  for  the  in- 
tsertioa  of  tbe  powerful  pectoral  muscles.  In  the  ease  of  the 
iodratrn  pnivoitlium,  on  the  othttr  lutnd,  the  lover  portion  of 
the  sternum  approaches  abnormally  the  anterior  surface  of  the 
rertebral  column,  whereby  a  deep  and  remarkable  depression  is 
eeeOi  for  as  tlie  sternum  m  only  covered  bj  the  akin,  the  bony 
aboonnality  appears  clearly  outlined. 

Though  these  two  dvfortnities  are  quite  different  in  appear- 
■oc«  from  one  another,  they  oeveTtJieleitx  owe  their  origin  to 
tiie  nine  cause,  \iz,  rickets.  The  result  depends  upon  which 
part  of  Ike  thoracic  wall  has  diieily  lost  its  power  of  resistance 
by  the  rickety  Mftening,  so  that  it  may  be  drawn  inward  by  the 
B^aUre  pressure  produced  by  inspiratiou. 

If  tbe  softening  principally  affects  the  costal  cartil«geii, 
aspeesslly  at  their  places  of  attachment  to  tbe  ribs,  then  the 
httcr  yield  to  the  inwardly  directed  force,  and  pigeon-breast  is 
tile  consequence.  On  the  other  han<l,  if  it  is  the  tower  portion 
of  tlui  bmst-booe  which  is  more  yielding  than  the  sternal 
mseition  of  tbe  costal  cartilages,  then  this  part  giveaway  u>  the 
pcemire.  After  c^^^tion  of  the  rachitic  process  and  when  the 
Bonsal  hardness  of  the  bone-tissue  is  restored,  these  defor- 
mities may  remain  [lermanent. 

In  the  course  of  years  and  with  increasing  growth,  however, 
a  spootaneous  process  of  correction  often  takes  place.  The 
natoial  roundneas  of  the  lateral  parts  of  ihe  thorax  increases, 
and  thus  the  sternum  reliims  to  its  normal  position.  This  is 
the  eijibnation  why  pigeon-breasl  is  very  seldom  met  with 
at  the  age  of  puberty,  while  in  earlier  years,  corrc»iKinding  to 
tKe  frequency  with  which  rickets  ncciui  ut  this  age,  it  is  by  no 
BMans  rare. 

The  deformity  of  pneeoidial  p^tracUon  is  only  very  slight  ly 
sibfect  to  this  i^ntaneous  correction.    This  affection  is  much 


110      ORTUOP£IiXCS,  Oi'MSASTICS,  ASD  MASSAGE. 


rarer  in  childhood  than  it  is  in  adtiltft,  bat  nmy,  however,  be 
reganled  as  an  abnormality  of  but  GlJght  importance,  as  it  but 
seldom  causes  inoonveuience. 

Treatnieut  is  but  seldom  necessary  in  theite  case)*.  It  is 
quite  uselcsK  to  try  to  hinder  or  to  cure  pigeon-breast  by  circular 
bandage*  applied  rotmd  the  thorax.  The  only  result  of  this 
attempt  would  be  to  cause  a  difficulty  in  respiration/  which 
might  8«ri«u»ly  eiidangcT  thir  life  of  rickety  children,  who 
fr«iuently  suffer  firom  severe  pulmonary  catarrh*.  In  lBt«r 
years  likewiiie,  when  the  rachitic  process  has  ceased,  we  cannot 
hope  to  do  any  gixxl  with  circular  bandages.  It  would  bo  more 
reasonable  to  employ  for  this  purpose  an  elastic  pressure,  which 
would  pre«e  the  sternum  towards  the  vertttbral  column,  without 
affecting  the  lateral  thoracic  walls,  though  thin  proceeding  is 
much  impeded  by  the  complication  of  the  necessary  apparatus. 
But  the  sj^onluncouv  correction  which  almost  always  lakes 
place  in  the  course  of  years  makea  treatiiiont  which  is  beset 
with  difficulties  unncccKsury,  and  therefore  the  process  i#  best 
left  to  itself. 

If  at  the  age  of  from  eight  to  ten  there  remains  some 
deformity,  and  its  perfect  disnppeanince  is  desiretl  from  con- 
sidenttioiiN  of  jM-i-Jonal  beauty,  then  a  long-con  tin  ued  gymnastic 
treatment  is  to  be  recommended^ — rery  carefully  arningcd  exer- 
cises with  the  body  hanging  by  the  bunds,  so  as  by  extension 
of  both  large  pectoral  muscles  to  iiroduc*?  outward  traction 
upon  the  indrawn  costal  eartilagcs.  It  cannot  be  doubted  that 
by  thiK  means  the  correction  will  be  hai<toued,  l"he  retracted 
pnecordium  is  inaccessible  to  effective  treatment,  for  wc  have 
no  means  of  restoring  it  to  its  origiTial  level.  However,  this 
defect  io  our  power  of  treatment  does  not  much  matter,  as  the 
deformity  is  of  but  wliglit  iiiiiHirt.ance,' 

Defomutiea  of  the  Tertebral  colonm  are  extremely  various, 
and  of  very  great  importance.  The  vertebral  column  forms 
the  principal  supixtrt  of  (he  trunk.     In  all  the  animal  classes 

'  Both  in  ciistJ  of  fiijfpiMi-brfBiit  and  in  dcptFiuioii  at  ilie  fleruum,  I  hare 
iaanA  Ihni  chvldrcn  mny  (jpnerully  ho  cured,  nnd  always  mnxitly  buiefltpd,  bj 
ihe  t^iplicjitiori  'jf  a  gutta-in'rfba  oi  Icnthor  bank  •plint  in  thn  cnne  of  iiifauta. 
and  of  a  lii^lit  ii»'ttil  uiin;^ht  «)jiiiu1  i«i[)|iorl  la  tlie  ewe  of  older  clilldruii,  fur 
B  low  monilisoi  l^]l|^•r.  Th«!  hIioiiIiIito  ure  Uitrct^  drawn  backwanlii, ond  Uia 
Ihonz  dcTotop*  mnrv  trcslj  and  fully. — N.  S. 
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ID  which  it  is  foand,  it  niarkx  out  the  distingotshing  morpho- 
logioil  c!banu:t«r,  snd  thiu  l^uuarck  with  goo<l  TvMson  tiosignatect 
thiese  olaases  of  animals  ax  viTl«btat«s.  To  the  vertobral 
column  ore  stt«cliod  all  other  p»rl3  of  the  body ;  in  it«  cavity 
{•  enclosed  the  central  nervous  system,  the  ii{i(nir  {i«rt  of  which 
in  the  course  of  devulopineut  becomes  gradually  enbirgvd 
and  forms  tlie  bnun,  while  the  bony  i>(>rtiooi  whicb  miround  it 
widen  and  form  the  skull.  It  not  only  forma  the  BQ|>[K>rt  for 
the  central  n«rvnii«  ^yntt^m,  but  nI»o  for  the  vitally  important 
thoraciG  and  abdominal  organs,  and  thus  (ralen  not  unjustly 
oompued  it  to  lb«  \t*iv\  of  a  ship.  CorrrHtionding  with  ita 
great  phynological  imporlanoe,  anomalies  in  po^tition  of  the 
Tertebral  column  have  a  disturbing  influence  ujwn  a  great 
number  of  the  more  importJint  organs  of  the  body,  and  cor- 
reepondiag  to  the  many  litractures  which  are  * uiiiM>Ttcd  by  this 
column ;  it  is  peculiarly  expoeed  to  various  anonmlieH  of  posi- 
tjoo.  In  (his  liist  re»pect  we  may  also  notice  the  [>ecuiiar 
fonoalion  of  this  bony  column,  consistiug  as  it  doe^i  of  seven 
eenical,  twelve  dor«»l,  five  lunibnr  vcrtcbne,  and  five  sacml 
vavtobra  (cotdcscvd  into  one  bone),  as  well  as  the  four  coccygeal 
TCftebne,  the  coccyx  (an  unimportant  rudimentary  apiiendix). 
The  erection  of  these  lunall  bones  upon  i>  proportionately 
Damw  bftfls,  their  connection  by  the  elastic  intervertebral 
dtao,  their  limitation  by  the  obli'}uc  processes  and  laterally 
ting  trwisvente  prooeaaes,  which  in  tlie  thoracic  vcrtcbne 
liculate  with  the  ribs,  the  ligamentous  union  of  all  theste 
|Hita,  which  over  the  bcMiies  constsit  only  of  tlie  weak  anterior 
umI  posterior  longitudinal  ligaments,  but  attains  the  highest 
degree  of  firmness  at  the  pnx-esses,  the  attachment  of  numerous 
masdes,  which  are  amongst  the  strongest  in  the  whole  body, 
the  oontinned  weight  sustained  by  it  owing  to  the  erect  allitade 
of  man — all  the«e  peculiarities  produce  tnectuinical  conditions 
of  watik  oomi>Iexity  as  to  make  our  comprehension  of  the  normal 
carnage  of  the  body,  and  e«pM^u11y  of  the  patholo^;ical  devja- 
ttODS  therefrom,  extremely  diiliculL 

It  \%  not  therefore  surprising  that  deformities  of  i\if  vcr- 
lelffv  have  attracted  more  attention  than  have  deformities  of 
other  puts  of  the  body,  and  that  their  coinpreheneion  is  as  yet 
(on  ntany  pointa)  imperfect. 
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The  mtrclianicnl  coaditions  of  the  normal  vettebntl  {-oliimD 
are  to  be  found  coropreheaaively  detailed  in  'Mechaoik  der 
men sch lichen  GchwcrkKcugf,'  GoUing'-n,  1836  (MwlianiBin  of 
the  Hiiniau  A]>iNirat.iiii  of  I^oconiotion),  hy  the  Brother*  Weber ; 
'Handbuch  der  Anatomie  der  Gelenke,'  Leipzig,  1863  (Handbook 
of  (ho  Anntoitiy  of  (In-  Joints),  by  H«nki- ;  and  '  IMe  SLitile 
und  Meclianik  des  mcDschlicheu  KnochcngeriisU's,  Leipzig,  1878' 
(Statics  and  Mt-chaninni  of  the  Human  Frame),  by  H.  Meyer, 

HfTc  it  may  swftice  to  point  out  that  the  fcetus  in  utero  is 
bent  together  in  a  forward  direction,  »o  tb»t  th«  vertebral 
column  deKcribex  a  bow  i^onvex  hackward».  Tbi»  position,  how- 
ever, ia  not  under  normal  conditiona  a  tised  one  ;  the  newborn 
child,  laid  upon  a  horizontal  couch  with  itit  legs  extended,  ex- 
hibits a  vfrti-bral  column  free  from  any  curve.  Such  condition 
remains  until  the  child  i?  placed  in  an  upright  position,  when 
the  coliiiun  under  the  influmce  of  weight  di»plays  n  uniform 
convex  curve  posteriorly.  In  the  first  attempts  at  walking,  the 
pflviH  ns«ume»  from  muKeiilar  nvtiou  a  much  tilteil  pofition,  in 
which  the  middle  point  of  the  upper  articular  surface  of  tha 
Kocrum  is  vertically  over  the  liuv  joining  the  middle  points  of 
the  two  femoral  headit.  The  upper  articular  surface  of  tha 
sacrum  thus  acquirer  a  position  inclined  50°  towards  the  hori- 
zontal plane,  and  in  order  to  maintaiu  its  balance  upon  thin 
oblique  base,  the  vertebral  column  is  obliged  to  assume  a  curve 
in  the  lumbar  region  with  the  convexity  forwards.  Thiti  curve 
is  owing  to  muscular  action,  and  almost  exclusively  to  the  action 
of  the  psoas  and  itiacu«  musclc«.  Further  up,  in  the  dorsal 
region,  it  bends  convexly  backwards,  principally  from  the 
influence  of  weight,  and  as  by  the  continuance  of  this  bending 
up  to  the  cervical  region  of  the  vertebrsil  column  the  head 
would  be  tilted  backwards,  so  here  again  by  muHcuhu  action  a 
beoding  of  the  vertebral  column  wirh  anterior  convexity  takes 
place,  the  latter  curve  being  maintained  by  the  strong  cervical 
muscles.  Weight  and  muscular  action  uro  thus  the  actual 
factors  in  the  formation  of  the  normal  curves  of  the  vertebral 
column,  just  in  the  same  manner  as  by  the  iuerciisc  or  loss  of 
normal  resistance  pathologiwd  curvatures  are  produced.  In 
the  first  years  of  a  child's  life  the  curves  of  the  vertebral 
column  are  so  little  fixed  that  they  disappear  directly  the  child 
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is  [ibrMl  ID  tliB  horizontal  positii>n.  It  is  onlj  in  tLo  course  of 
foitbn- growth  tliat  the  vertebne  and  ititervertebf»](]i*c» assume 
faara  90  definite  that  tlio  curves  bt-come  (wnnanent  and  no 
bnger  dis3p[M.-ar  iti  s  horizontal  [>o»iiion,  und  (nccording  to  the 
ioTettlgations  of  the  brothers  Vi'eber)  the  curre  in  tlie  doreal 
region  is  produced  ehi«fly  hy  th«  xhitpt^  nseumcd  by  the  verte- 
bnl  bodies,  whiW  in  thi;  himbar  and  cfrvi<-al  tht^curvpsdepend 
apoD  the  ithai>e  c^the  iQtervcrt«bml  cartilages.  Moreover,  the 
arches  infiuenc*-  very  grwitly  tli«  upright  prMcrvation  of  the 
dorea  by  thi-ir  intimate  connection  by  ligaments  and  mufwles, 
for  if  wtt  divide  the  arches  from  the  InmUos  of  the  vertebra*  ax 
I_  Himchfeld  and,  more  rccenlly,  H.  Meyer  hare  done,  the  row 
of  bodivj<  loMcs  ita  special  curvature  and  becoine«  a  swaying 
cnlomn,  equally  movable  in  any  direction.  Weight  increase* 
the  carves  and  thti*  nhorten*  the  body.  If  the  weight  is  re- 
morcd  the  body  rises  again  by  the  elasticity  of  the  intervertebral 
discs  aod  by  muscular  action,  and  the  curves  then  become 
smaller.  Tlic  Ahh^  l-'ontenu,'  who  very  carefully  investigated 
ibme  conditions,  found  that  the  body  in  the  morning,  after 
repooe  in  bod,  is  always  taller  than  in  Ihe  evening,  when  the 
buidening  of  the  vertebral  eohimn  during  (he  entire  day  has 
pressed  it  together  and  the  muscle*  are  too  fetigued  to  rightly 
•Hfltain  the  vertebral  bodies.  The  frequent  exercis«  of  his 
donal  muHclet*  whieh  Fontenu  underwent,  while  he  endeavcmred 
to  hold  himself  as  eret^t  a.i  jios^ble  at  the  nietinuring  nppaiatas, 
finally  led  to  a  slight  increase  in  height,  which  remained  pcr- 
BMaenl,  and  is  to  be  referred  tJ>the  fiiet  that  the  nmscles  of  the 
baek  energetically  uited,  eren  without  assistance  of  the  will, 
loFfit  the  vertebral  oolomn  more  erect  than  before.  The  more 
•tmngly  the  three  normal  median  curves  of  the  vertebral 
oolumn  are  formed,  Ihe  more  secui-e  is  the  column  againsi  the 
oeeoTTence  of  lateral  curvature ;  whilst  u  veitehral  column 
witli  bnt  slight  anterior  and  posterior  carve*,  running  almost 
per|>eildicDlaily,  lias  a  great  tendency  to  llend  laterally. 

IHtbologicAl  variations  in  jiottition  of  the  human  vertebral 
eolomn  are  best  divided  into  curves  and  angles.  For  the  first, 
Konaann  has  introduced  the  very  suitable  name,  the  *  s(rr>- 
jJumm'  (from  orps^— bend,  turn);  for  angular  deformity  it 
•  FoDl«iiB.  mnmtft  Je  FAaulinie  i*t  Stirmm,  ITSG. 
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is  tieiit  lo  kv«])  to  tlic  ol«]  llippocraUc  luime  of 'kjfphoaia'  (from 
t;jSof  —  gibbus,  a  hamp),  though  this  wu  originally  employed 
in  two  scDwit.  Hip{>ocr»tvs  wa»  nM.  able  to  draw  a  very 
great  diitinotion  between  a  cun'atare  and  angular  deformity, 
eo  he  called  every  poKterior  protuberance  of  the  vertebral 
et^uiiin  '  kyph««i».'  In  later  timeis  howcrcr.  the  expression 
'kypboAis,'  by  reason  of  ltd  afi»>ciaUon  with  the  natni'  of  Pott, 
an  Pott's  kypliot<i»,  lui»  been  exclti^ivcly  applied  to  cases  of 
aogiiUu-  deformity,  so  that  it  cm  no  longer  be  wjianifi'd  from 
BUch  cases,  and  Iiad  tluTofort-  best  be  reserved  for  tlit-m  iilone, 
Accordiug  to  Ibis  distinction,  i<tropliosei<  an;  ttharply  divided 
from  kyphoses,  cun'aturc  from  nngiilar  deformity. 

rii^xioDi!  may  occur  in  lJire<^  principal  directions;  that 
is,  namely,  the  convexity  directed  anteriorly,  posteriorly,  or 
laterally.  For  curvatures  willi  anterior  convexity  the  Hippo- 
cralic  name  of  ' lonloniii *  ri-main:t  distiuclive,  and  exclodeK  all 
posRibility  of  mistake,  in  the  suae  manner  as  dnt*  the  name  of 
'  skoliosis '  for  latonil  ciir\7t(  nrcst. 

For  cnnatua's  witli  posterior  convexity,  (wliieh  hitherto 
have  been  known  by  the  name  'kyphogia,')  a  distinguishing 
Greek  ajipcllalion  corrt'^poudiiig  to  those  given  above  is  wanting. 
However  desirable  it  may  be  to  have  nucli  a  lictlor  name  for 
these  flexions,  yet  I  do  not  care  to  risk  the  ex|>eriment  of  ■ 
soggestiug  a  now  one  for  them.  We  will  commence  with  tlie 
eurvaturps  of  the  vertohral  column,  which  have  a  convexity 
directed  backwards,  and  which  I  will  therefore  call  'posterior 
curvatures.'  Of  tht-  three  regions  of  llie  vertebral  column, 
posterior  iibuonual  curvature  most  (•enei'ally  affecls  the  dorsal 
region,  which  has  a  backwaril  convexity  in  its  natural  condi- 
tion ;  but  Willi  a  very  extensive  curvature,  tlm  whole  vertebral 
column  may  \k  involved.  As  the  normal  backward  curve  of 
the  vertcbnil  eoluiiiu  in  the  dorsal  region  is  most  generally — 
nay,  is  almost  always— caused  by  the  influence  of  weight,  with- 
out much  i>articiputioii  of  muscular  action,  so  als**  doe*  |ittlho- 
logictd  ijostcrior  curvature  oecur  from  the  same  cause. 

('»>ntraclion  of  isolatetl  groups  of  muscle.",  especially  of  the 
abdomen,  would  naturally  bend  the  vertebral  column  conversely 
biKkwards,  as  we  see  temporarily  when  anyone  Ijcnds  his  body 
from  pain ;   but  contraction  of  the  abdominal  musolei«  suffi- 
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ctently  pGivistPDt  to  produi^  a  pennanent  curvature  «f  the 
hole  coliiniii  tias,  mi  fiu-iui  1  know,  never  been  observed.     Thft 
mine  is  trae  of  the  miiHCles  on  the  fmnt  of  the  nec-k  as  rc^fards 
the  cervical  {lortion  of  the  vertebral  cohimn. 

Citatrici'*,  however,  wiif-rially  lh<iw  friHu  bums,  may  exert  a 
.'Mndstent  tractioD.  ('»;»»  are  known  in  whtoli  tho  uiuitricial 
nmtmction,  after  bums  of  the  iiili'f;iiment«  on  the  fnmt  of  the 
uvck,  hu  \Kfti  i^ifTioicntly  jwwvrfid  1o  draw  (lio  <-htn  down  to 
ih«  Memiirn.  It  cannot  he  doubted  that  tineh  a  position,  if 
maialained  for  many  y«ur«,  will  Rvt  upon  the  form  of  the 
cervical  rertrbni-  mi  as  to  produce  HxM  i:ur\'atiire  of  tins  piui, 
with  the  convexity  directed  hackwanls.  In  the  same  manner, 
cieatjices  of  the  front  alxlominsl  will)  miiy  cuu«i-  u  posterior 
eotvf  of  the  Ininhar  verleltra?-,  hy  keeping  the  whole  tff  the 
apper  part  of  the  body  much  bent  fomard  ;  yet  bums  seldom 
oocar  in  thi^  I«rt,  and  »e!tr?>  from  filhcr  rauwai  are  randy  so 
eil«itave  as  to  have  any  curving  effect  U]Kin  the  ver1«hnU 
calamn.  Paralysis  of  the  abdomiuil  ordonud  muscles  never  leads 
la  po»t«-rioi'  but  alwa  v»  to  anterior  curvature,  sucli  ad  may  h»  Men 
in  lordosis.  In  paralysis  of  the  muscles  of  the  neck,  the  head 
almya  mnks  upon  the  rheri  owEngto  weight, and  thus  produces 
a  hurkvaid  enrre  of  the  cer\ical  rerlebne;  bat  n  dimple  linn 
*  rraTKl,  the  lower  edge  of  which  n^sts  u]KPn  the  up]>er  wall  of  the 
cbest,  is  i^fGcient  to  keep  i\v-  head  in  iU  normal  |>.i«ition.  In  tho 
eemrc  of  i-hronic  rheumalism  the  vertebral  column  sometimes 
benda  into  a  large  bow,  convex  backwards.  TIi::'  re^ull  in  [tro- 
daced  pvily  In'  diminution  of  the  tirmnesfl  of  the  bone.i,  which 
lewcDS  their  power  of  resistance  to  the  prcssur*-  of  the  upper 
portioDs  of  the  body,  and  partly  by  contrat^tion  of  the  fibrinous 
«mdation«  funned  on  the  anterior  surfiice  of  the  vertebral 
column  and  of  the  inflammatory  softened  tissue.  In  cons(^- 
queocv  of  bony  c<oale«ci*nee  of  ita  individual  partti,  siioh  a 
nrtebtal  column  may  then  be  changed    into  one  wlid  bony 


The  (onnK  in  which  Inckward  arching  most  often  oonte 
under  observation  are  as  follows : — 

I.  ftaehUic  poateriur  curvature.  If  a  rachitie  child  of 
fmui  2  to  3  years  old — (hat  is,  at  the  age  at  which  the  normal 
cnrres  an  tolerably  well  indicated  -  is  made  to  sit  upon  a  tUt 
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siirfiu-e,  we  shall  find  that  the  back  prpsents  one  singk  tinifonn 
pun-o,  with  it:*  convexity  (hrecti-d  Imokwanlji.  If  uc  ylace  the 
cliild  in  the  horiiinnCal  |K>Bition  the  curve  cliwi[^eare  and  the 
vertebral  column  brconies  li<  iriiontiil  also.  Tlius  it  is  shown 
that  the  ciirvi;  i»  not  tixi-d,  and  it  very  tMildtmi  hecomes  so. 
The  result*  are  explained  by  the  great  laxity  of  the  ligaments 
and  musclen,  ii«  well  a«  by  the  MoflacK*  of  the  boni-s,  conditions 
which  Hre  very  characf eristic  of  rickets.  The  resisting  jwwcr 
being  diminished,  weight  ciirvvs  the  spinal  column  backwnrdii. 
If  nftfr  the  flisiipiiearaiice  of  rickets  the  muscW  regain  their 
pownr,  and  the  boues  and  Hg<iment«  thejr  tirmness,  then  the 
back  ciuve  diwippcwif  likewiir,  and  iho  buck  utttuns  its  Up- 
right cnrri;ige  with  the  normal  i-nrves.  I  have  never  seen 
rachitic  hack  curves  become  permanent,  except  indeed  when 
lateral  cuntttnre  wan  also  jireaent,  in  whii;h  ease  vpiy  ferious 
dcfonnities  always  arise. 

The  ouly  trcJitinent  which  is  ncc('«sfiry  is  to  place  the  child 
for  a  long  time  in  a  horizontal  position  n[wm  a  firm  couch,  aud 
by  general  trcntincut  to  cure  the  rachitic  process  as  soon  as 
])os*ible.  If  the  children  are  very  actively  inclined  as  the 
disease  begins  to  subside,  it  will  be  necessary  to  supiwrt  the 
back  by  mc;ins  of  a  whalebone  comet.' 

2.  Posterior  mtrvalurf  in  yotilh  is  known  by  the  name  of 
'TfHtnit  hnfk.'  Girls  are  much  more  liable  to  this  aETeclion 
than  boys.  Here,  also,  it  is  the  laxity  of  the  ligaiuc-uts  and 
mm^clcH  which  prnuils  abnormnl  curving  of  the  back  fnnTi 
weight,  especially  when  bone-growth  has  been  very  mpid. 
Now  if  it  also  happens  that  the  girl  or  hoy  has  trt  remain  for 
many  honrd  of  the  day  witting  in  a  bent-forward  position  while 
writing,  sewing,  Ac,  the  curve  of  the  back  is  greatly  increased. 
Nearsighted  jM^oplc  are  often  afTccled  with  round  back,  and 
cnrry  their  heads  jwked  forward.  The  whole  process  is  rather 
an  anomaly  of  carriage  than  a  disorder,  nevertheless  it  is  ex- 
tremely desiniblu  U>  counteract,  the  coudilion  in  good  time ;  ax, 
otherwise,  it  ia  to  be  feared  that  in  the  courde  of  years,  and 
especially  in  old  age,  it  may  become  a  serious  inconvenience. 

'  An  MMllt-iit,  pinn  of  trciiting  tlicje  iohw  in  by  ocfuii  of  h  buck  upliiit  of 
gniin-pcrobn  or  kiitlicr,  ntlkuheil  by  iiimiub  oI  an  utKlomiiiBl  bttmln^  Mid  hy 
ATDileta.    Tlie  Ihoraz  \»  Itms  tiot  uonipri'MiLvl, — H.  S. 
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The  irealment  of  tliese  e&Bfs  conAinU  in  *1reiiglhvning  tb« 
body  generally,  and  pspecially  the  dorW  intisclps.  OixkI 
nourishment,  frequvnt  cxen-iKc  iu  ttiu  open  air,  cold  rubbing, 
baths,  swimming,  friction  of  the  back  with  vpinl  liniments, 
and  lying  open  a  perfuctly  horizontal  timi  matLrt-Kt,  arc  the 
rnnilatnentK)  [xunt*  of  the  tonentmi^ul.* 

Strengthening  the  muscles  by  means  of  suitahli.-  gymniwitics 
is  nUo  of  gn-Al'  value*  biil  thi»  point  is  diecusscd  later  uii  nith 
refiereoce  to  skoliosis.  For  supi>ort  and  upright  carriage  c^  the 
back,  it  may  bwomi.-  necvsauy  to  vcat  a  corset,  or  m->~c»tli-d 
•tmiglttener.  A  description  of  tht>  cornet  will  b«-  fuiind  in  the 
details  of  treatment  of  the  lintt.  Htage  of  skoliosas.  As  rc^rds 
th<>  rtraigbtener,  it  frequi>nt)y  faiU,  owing  to  the  girdle,  by  whii^h 
the  back  is  to  be  coirected,  being  applied  (othe  imi«t,».«.  in  the 
■pace  bctwvvD  thv  Ia»t  ribs  nod  the  crest  of  the  ilium.  This  po«j> 
UoD  i«averyinsecureone,  aflithasiiobony  »l«y,  but  is  supported 
only  by  th«  soft  part«  of  the  body,  and  then  the  dii<tau(c  tif  (he 
girdlr  from  the  pLiw  which  requires  correction  is  too  small  to 
admit  of  any  real  effect,  i  reject,  therefore,  all  slmightenera 
which  are  thus  oonstructed,  and  among  them  Uie  well-known 
rtnughtener  of  Bouvier.  The  only  thing  which  these  apparatus 
effect  is  lo  draw  back  the  shoulder-blades,  and  that  is  not  even 
deoiable,  whilit  the  vertebral  column  preser^'es  its  biickwitn] 
curves  unaltered.  A  projwrly  constructed  a|>j)liiuicv  must,  like 
the  c(a^«t,  be  supported  on  the  pelvis,  as  this  is  the  only  port 
which  has  firmness  enough  in  itiK-lf  for  correction  of  the  hock. 
A  weil*iMdded  girdle  surrounds  the  pelvis  at  the  ]Mrt  betwe«n 
it«  anterior  superior  spine  and  the  summit  of  the  great  tro- 
ciuuiter,  and  is  fastened  by  a  buckle  in  front,  just  over  the 
•ympbyus  pubis.  Padded  elastic  strips  of  steel  riite  from  the 
girdle  on  each  side  of  the  Tcrtebral  column  to  the  up|>er  level 
of  the  ehoulder-Mades.  From  this  |>oint  they  sumiuud  the 
dMoIder^from  below,  and  finish  either  by  plates  on  the  anterior 
fur&ce  of  the  sboulders  or  else  pass  into  leather  straps,  which 

■  I  b*T«  oMxl  a  prone  nrnch  fat  pMlciua.  ntlcr  Ihc  patten  nmd  by  Vpmill, 
ihc  ■nvMni(>T,«IUit«aiarkiibljr(aodelIt«t.  Kmjr  movtmetu  of  ttia  bodj,  wbpn 
lb*  |i>U«it  Ik  span  thbconeb,  brinci  llieckmn]  inu«d(siatokctlon.>lu)  «vHn 
l«  th«  itolvKPtii  fUU  Ibc  bock  Ictida  lo  ajtawne  a  Banoal  podtkio,  wlicreu 
nKUnlnit  ia  tbe  rapiae  |Kwitioii  ivlirvc*  Ibti  iotml  atuaolea  fmn  nil  bh>,  and 
■wiBMtnt  l<ad>  10  rmind  tliu  buclc—N.  8. 
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again  are  fiutened  to  bucklex  which  are  on  the  end  of  the  hack 
uprights.  The  bending  of  the  apright  is  so  amngod  chat  it 
accommodat«s  itself  to  the  norinal  curve  of  tho  luaibur  VCTtcbra; 
ad  tiK-n  iiK'liiieH  hiu.-kvr(irdi<.  The  app;imtiii(  lhii»  leaves  tlie 
liegt  and  ahdomen  free,  and  only  confines  the  pelvis  and  slioul- 
dcFH.  This  uppunitus  is  generally  calked  nfl«r  HvaMier  Big^, 
who,  even  if  not  the  fir:*l  inventoi-,  was  the  jtrineipal  advocate  of 
(his  useful  and  clegnni  apparatus,  of  which  he  wtu  the  maker. 
Aiuirl:  from  the  wrtiol.  pro[ier  thia  is  tin-  only  iippamtuit,  at  leant 
to  my  knowledge,  to  which  one  can  properly  apply  the  name 
of  a  straightener,  for  in  fart  it  does  uphold  the  vertebral  column, 
itnd  doeti  not  conline  itself  to  drawing  hack  the  nhoulder* 
blades.' 

Finally,  extenmon  must  be  mentioned.  Tliis  may  either  be 
applied  in  the  horizcint.-iI,  the  inclined,  or  the  vertical  poution. 
In  the  latter  c^se  the  head  is  cither  drawn  up  by  means  of  a 
collar,  applied  to  the  chin  and  back  of  the  head,  by  a  weight  and 
pulley,  or  by  means  of  the  same  collar  the  head  is  fiiatened  in 
■A  certain  degree  of  tentiion  to  a  »\.etA  npring  rod  which  extends 
down  the  back,  and  ia  supported  by  a  jjelvic  girdle,  as  in  the 
original  Minerva  machine  of  Lc  Vaclier.  Further  purliculurs 
of  this  machine  are  given  tinder  the  head  of  Treatment  of 
Skolioais. 

The  object  of  this  treatment  Ib  to  restore  the  curved  verte- 
bral column  1<>  the  stnughl  position  hy  extension  and  counter- 
extension  at  opposite  ends,  and  this  idea  at  first  sight  appears 
very  i»lausiblc.  But  our  oi>inion  will  be  very  different  when 
we  counider  the  ("ubji-ct  mon-  carefully. 

Posterior  arching  of  the  vertebral  column  is  never  caused 
by  traction  in  the  front  of  the  body,  which  one  might  try  to 
remove,  but  is  owing  to  the  fact  that^  hy  decrease  of  resisting 
capacity,  the  vertebnil  column  becomes  bent  by  weight.  Now, 
if  we  use  extension  of  any  kind  whatever,  the  back  eertainly  is 

'  Ilnn«llcinl  «,<  tli!fi  sp|iiiralus  '\»  in  mmv  nutu,  it  70I  luM  ttj»  dEMiilvLiiUK* 
of  intcrfprf  ni;  with  lli«>  uinM;:l»H  uf  I  bo  linck.  «o  that  ttia  lon|[M'  ttm  nppnraint 
U  worn  the  wiwlifr  llie  iijii>ii.'l(>8  bricoiue  tmm  unnl  of  action.  Wban  It  in 
ilmfmble  to  cinunimKo  Ilin  dcvc-Uipnicnl  of  the  muicln,  tliii  may  be  done  by 
Ml  iippnraiiu  whicli  prcTcnts  bulj^ng  of  the  hook  pooteriorly.  ant!  iilm  allow* 
KKiiTi  f<.<r  ll]i.>  iiikuiclpii  to  be  u«cd.  iev  The  Swryrry  ijf  Df/annidtt,  \i.  190,  t{]r 
Nobio  Smith.— N.  8. 
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fltretchn)  quite  stnui;;lit  as  long  as  th*"  eitonsion  is  \n-\A  np,  but 
•B  wnti  a*  it  oca»t-»  tbc-  Imc-k  ^iiliiiiiJce  nl)  tlie  more,  since 
its  tnoecles  aiid  ligamenln  »re  «ubjec1«(l  to  powerful  »tivt<'hing, 
un  the  cessation  of  wlticli  ttiey  are  legs  cR|Hibl^  thnii  bi^foR* 
of  ptfucni-iiig  un  iijirigiii  (■wriiigc  in  opposition  to  ireighl. 
The  result  is  ccmseqaently  a  very  temporary  one,  aiKl  Ihi-  after 
pfl«i«nirbcr  Iiurtful  (tinit  iK-ncticia).  Kor  this  re.-iF>on,  wtiicli  is 
nnt  theoretical,  but  is  Riip[M)nL-(]  by  practiciii  <^x]«;Ti(iic<>,  1  ani 
oppoaed  to  all  ext«isii>n  for  backward  curvature  in  thi-  young. 

The  mmjilwlfly  ojijiottilc  plan  rti-iiinfn«-ii<li-d  by  Wilson,  <if 
Edinburgh,  is  the  carrying  of  weights  on  the  head.  Wil»ou 
deviwd  thisappaniillypamdoxicul  plan  of  treatment  asa  result 
of  bin  obitmation  that  the  niiUnnitiiU  in  lulinbiirgli,  who  car- 
ried cans  of  milk  u|xiti  their  hrsds,  exhibited  almost  witbout 
pxc«p(ion  a  reutarkably  erect  and  graceful  carriage.  He  believed 
that  he  could  utilise  this  obseT\'ation  for  the  treatment  of  round 
back.  Tlic  obdcrvation  if  quite  wrrccl.  In  order  to  balance 
properly  any  heavy  object  upon  the  head  the  vertebral  column 
must  be  well  extended  by  muM'ular  wtion,  and  kept  in  the 
median  line  by  dcliuite  muscular  adjustim-nt.  Anyone  whose 
^inal  column  would  be  oompre»e«d  by  the  weight  would  hardly 
be  aide  1<i  exercise  thct  muscular  play  nKceibtary  for  balance.  If 
racb  a  varriage  is  maintained  for  a  series  of  yeara  it  b«-comes 
fixed,  to  that  it  can  be  keiit.  up,  even  in  later  years,  without 
Special  exertion,  just,  as  soldiers  are  remarkable  in  old  age  for 
thdreredcarriage,  which  I  hey  have  acquired  by  drilling  during 
early  yeare. 

Ncvfrt.helejs  the  observation  is  of  no  avail  for  the  treatment 
of  round  back.  Wilson  overlooked  the  fact  that  he  vu 
obeerviog  sound  am]  strong  country  people,  whereas  we  have  to 
deal  with  weakly  town  children.  If  thesi-  latter  bad  weighta 
placed  apon  their  huids,  the  n-snlt  would  be  rather  an  increase 
tbfto  a  correctiott  of  the  deformity,  for  both  mus4-le»  and  bones 
■re  too  weak  to  present  a  strongly  extended  vertebral  column  in 
OpIKmtiou  to  the  downward  pri^KSiire.  In  llicw  circum^taitceii 
the  vertehnil  column,  under  the  increased  efTcct  of  weight,  sub- 
ndes  still  more, and  the  plan  iatJiufl  quite  unfitted  toslmighteu 
nond  bocks. 

3.  Tlie  third  form  of  ]>0Ht«rior  curvature  is  the  bad  bent  by 
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lahour.  Ev^ry  occupation  which  entails  Icmg-coatinned  stooi*- 
ing,  cspt'cially  wlien  heavy  weights  are  carries],  Irads  in  the 
ciiursi-  of  time  to  fic.rmiiTieiit  curvature.  Boiifta  and  ligntuciits 
change  under  the  effect  of  weight,  and  the  muaclefi  also 
\o»v  tlie  power  rettuislte  to  contend  agalnRt  it.  The  working 
<:a)>!icity  suffers  but  slightly,  and  naturally  there  is  no  question 
of  trcutmt^'iit. 

4.  The  last  kind  i*  the  bent  hiu:k  of  oUinge.  In  great  ngctJie 
musc^les  become  weak,  the  bones  soften  in  the  form  of  the  well- 
knuwii  '  senile  oati'oraiiliicia,'  tiic  fibrous  tixtui-)'  yii*ld,  iiud,  a*  a 
oontieqnence  of  these  conditions,  the  vertebral  column  sinks 
under  the  inflm^iieit  of  weighty  and  the  griMitvst  curve  is  found 
bt-twuc-u  the  shoulders.  It  W  well  known  that  old  women  are 
especially  apt  to  become  bent  when  they  lay  aside  their  corsets 
permaneully.  In  nnwt  «i>tc»,  we  shall  hardly  feel  induced  (o 
treat  this  deformity.  Sh<)uld,  however,  it  be  necessary  to  do 
so,  we  should  find  the  best  supporting  apparatus  in  n  whalebone 
or  steel  corsi-t.  Snmetiin^s  senile  bowing  of  the  inline  becomes 
very  serious.     The  following  ease  may  serve  as  an  example  : — 

Wilbolm  Cirimir.  nged  60.  entered  the  army  at  tlio  age  of  17,  and 
6wve<l  18  ynim  iu  the  caviilry,  first  hb  trump'twr  ruid  Inter  tut  bnnd- 
inaeler.  Then  for  several  yc-ai-s  be  acted  iu  various  cn-j]  capacities, 
and  Gnally  for  ninn  yeiii's  as  (inductor  of  a  kriiiII  tbentrit-al  oroluMtra. 
He  wiis  obliged  to  give  up  this  skuittiou  wLon  51  yc-Rrs  old,  as  bis 
spine  began  to  bend  bnukwards,  iuMxunpnoint  wit.L  si'Vi'ru  pain.  In 
tlio  nix  years  following  the  curve  bad  grudiially  iucreased  ;  the  paius, 
howevel',  hud  Utterly  censed,  Disturlmnces  of  digestion  had  not.  a* 
ynt  n)tniin?Bc*J.  nor  bad  par«»s  uf  the  legs  occurrtKl,  but  owstsioiwlly 
a  convulsive  movement  wng  perccptiltle,  eqiocially  in  tho  left  leg. 
On  cxainiiiatiuu  he  was  found  to  lie  u  slruiigly  built  tiian,  but  luuub 
Lcmt.  On  the  front  surface  of  the  Inxly  the  «kin  of  the  abdomen  lay 
in  a  niimlMT  of  horizontid  foldn,  and  thf  lowest  I'ihs  lay  iloi'p  in  tbn 
loiiiui  iliacn.  On  inspection  of  the  back  tiiere  was  found  in  the  lower 
part  of  tbfi  ii[iinc  a,  rotmidt-rable  curve  with  its  oi)nvesity  liackward^, 
willionl  any  lateral  deviation.  This  curve  ejclemled  from  the  10th 
dorsal  to  the  3rd  lumbar  vcrlebm.  From  the  uniform  dmractor  of  tho 
curve  it  was  undoubtedly  a  strophosia. 

Forward  cim-e  of  the  vertubral  column  (lordosis)  is  found 
almost  exclusively  in  those  portions  of  the  column  which 
normally  exhibit  a  considemble  degree  of  forward  curving,  viz. 
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tb«  cerrjca)  and  Iniobar  portiuas.  A  forwurd  cur\'c  of  the 
domil  portion  i^  iniiolly  onl;  t«iii[>ararv,  and  evt^ti  Uien  i.«  nire. 
As  the  Donnal  fontanl  curving  in  the  cervical  and  lumbar 
regioiw  is  almost  cxclurivcly  due  to  iinijculur  iictiou,  so  the 
tDGftOM  of  the  same  to  [alhological  lordosis  is  generally  to  be 
referred  to  the  same  cuasc,  iiud  it  i*  only  by  muKtdnr  failure 
Eran  panlyeifl  or  atroi>liy  that  weight  will  bejid  the  A<ir*iil  [>art 
of  th«  spine  into  lordosis.  Lordosis  is  seldom  cougeuital,  aud 
if  so  it  occurs  almowt  excluKivdy  in  iiKiiixtrofities  wliich  are 
incapable  of  life,  .to  that  this  foiru  ia  of  no  interest  here. 
Acquired  lOTdosis  of  the  «'n~i«d  pjirt.  is  ul«o  vrry  mrc,  and  is 
aiucd  by  mu«cnl«r  or  cicatricial  contraction  of  the  hack  purt 
of  I  be  neck. 

DucLcnne  observed  such  u  cam*,  in  whioli  the  head,  by 
TvaMD  of  contracture  of  the  right  splenitis  capitis  muscle,  wag 
pornaiienlly  much  bent  backward]^  to  the  right,  whereby  the 
cervical  ]iart  of  the  eolilinn  wax  much  bowed  forward.  Ixirdo«ig 
in  the  lumbar  region  is  tolerably  frequent,  but  it  is  mostly  the 
consequence  of  an  increased  tilting  of  the  pelvis,  and  but 
wldom  de|>eDd«  u|>on  changes  primarily  affecting  the  himbar 
vertebra  or  the  adjacent  parts. 

Of  these  cases  the  first  tu  be  mentioned  are  tJio»e  of  people 
wboi,  from  habit  or  the  nature  of  their  vocation,  bend  the  back 
Terv  much  forward^  the  irasition  in  time  becoming  permanent. 
Towjmls  the  end  of  pregnancy  every  woman  is  comjiclled  to 
walk  with  the  lumbar  region  projecting  forwards  in  order  to 
tnlaDce  the  weight,  of  the  pregmnt  ntenw  by  a  bnokwnrd 
carriage  of  the  upper  part  of  the  Ixxly.  As  this  condition  does 
not  last  long,  the  lumhnr  lordosis  disap[x-Hrs  after  jmrturition. 
Laigi;  ovarian  tumours  which  luive  existwl  for  many  yean 
might  leave  behind  them  a  lumbar  loixlosis,  even  after  tlieir 
Raooval  by  operation,  but  I  am  nut  awurc  that  observation  so 
&r  has  conBrmed  the  supposition.  I'edlers,  who  carry  their 
wares  before  them,  often  acquire  a  permanent  lordosis,  which 
oWgH  them,  even  when  they  arc  not  burdened,  to  walk  with 

■    the  lumbar  spine  macb  bent  forwards.     In  the  same  manner 
may   be  explained  the  remarkably  npriglit  carriage  which  is 
often  to  be  seen  in  tailors,  and  which  has  given  rise  to  tJie 
H    popular  witticism,  'The  tuilor  walks  us  if  he  had  swallowed 
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hi»  yard.'  I^ng-oontinued  oiUiog  opoo  the  tailor's  table,  with 
the  iegft  sli-oiigly  drawn  up,  lc»d«  to  sliorteniug  of  tlic  ilia* 
psooii  muHclcf,  wliono  [mint!)  of  attach iiit?nt  have  Iwen  apjiroxj- 
uated,  and  then  when  the  hip  joint'  is  extended,  as  is  neces- 
BD17  in  walking,  these  mnitclMH  dmw  thi;  Ininbnr  region  lowurds 
thf  thigh,  and  thus  cause  a  forward  curve. 

I'amtysis  and  ntro]»hy  of  the  nbdomiiml  muscles  often  cause 
forward  curving  of  the  lumitar  n-gion,  and,  tm  Duchenne  Imst 
shown,  80  also  does  paralysis  of  the  long  dorsal  muscles.  If 
the  puticnt  liiui  lost,  the  im»  of  (he  mntick**  of  biK  Irack  h«  can 
no  longer  maintain  the  usual  upright  carriage  of  tlie  body, 
for  as  th«  inu<clei<  of  the  front  surface  of  (he  body  have  lost 
their  muscular  antagonism  in  the  back  he  will  he  in  danger 
of  falling  forwiird*  at  every  movement.  The  patient  soon  dis- 
covers instinctively  tluif  he  oin  stand 
Qpright  very  well  if  he  caiTies  the 
upper  iMirt  of  his  body  well  biick,  la 
this  |K)8ilion  he  hiilanceK  himxclf  bo 
tween  the  action  of  the  abdominal 
Tiiiuclcs  and  the  weight  of  the  body, 
and  succeeds  tolerably  well ;  K^ckwaid 
iuolinution  naturally  tjikes  place  in  the 
most  movable  port  ion  of  the  lumbar 
region,  and  this  consequently  acquires 
a  marked  miterior  curv<'.  On  tlic 
other  hiind,  if  the  abdominal  mnecleft 
are  paralysed,  the  patient,  when  adopt* 
ing  tlic  ordinary  upright  ejuriage, 
niTis  the  risk  of  falling  biu-kwarda, 
as  now  the  long  muscles  of  the  back 
have  lost  their  antagonists  on  the 
front  surface  of  the  body.  Here,  too, 
he  assists  himself  instinctively  by 
curving  forward  the  lumbar  part  of 
Pio.  2.  the  column,  wtiieh  In  these  cases  is  still 

more  marked.  He  draws  the  1  umliar  ri*gion  rtrongly  forward 
by  the  ilio-psoaa  muscles  !ind  bends  the  upper  pait  of  the  body 
backwards.  Ue  now  balances  his  body  by  the  action  of  the 
ilto-psoas  and  erector  spina;  muscles,  whilst  the  weight  of  the 
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protrDding  altdomcn  counterbalances  that  of  the  receding  npper 
part  of  the  hoi/k.  In  this  way  the  incapacity  of  large  groups  of 
orasclos  both  oo  the  froDt  and  biK-k  of  the  body  give«  rise  to  lor- 
doias,  though  the  carriage  is  not  quite  the  same  in  hoth  ca^es. 

I'fae  anrompanying  illuslration  (^fig.  Ji)  it  an  example  of  a 
iumni  wrvhing  uf  the  lumbar  vertebral  column  in  vonfequcnee 
of  atrophy  of  the  long  dorsal  muscles.  The  case  is  that  of 
a  boy  4  y«ii»  old,  who  had  been  aflevt«3  by  atwphy  for  u  y«rar 
withoat  any  evident  cause. 

Paralytic  lordosis  never  becomes  (ixed.  Even  when  (he 
patJeut  liiu  bad  tbi:i  ileforiiiity  for  y<-flRS  the  forward  curv- 
ing disappears  at  once  when  we  place  him  in  the  horizontal 
pofitioD,  the  vertebnil  column  clo»rly  udaptiiig  ilwlf  to  the 
coach. 

Wecannot,  (herefore. consider  thb  kindof  lordmiH  asu  fixed 
drftinnily.  Muscular  ooutncture  ic  u  »till  le.M  frequent  caus« 
of  IcHttods  than  paralysis.  The  mnscles  which  by  their  con- 
traction would  produce  this  powition  are  the  iliacu.t  and  psoas, 
yet  this  has  never  been  obnerved  as  dependent  upon  nervous 
taSoPDce.  On  the  other  hand,  it  appears  that  the  iliacus  and 
pwMu  muwlcM  may  be  ciuitrieifdly  nhortoueil  when  itiipptimtion 
has  taken  place  in  them,  either  from  primary  inflammation  or 
from  vertebral  absresses  passing  downwards  in  their  tiesae. 

If  id  the  latter  ai««  the  mu«cte  contract*,  the  lumbar  region 
becomes  mocb  bent  forward  when  the  body  is  in  an  upright 

xm.  But  thin  anomalous  position  very  rarely  becomes  fixed 
aa  a  dernrmiiy  involving  nlleration  of  llie  form  of  the  boues. 
Aasooo  a5  the  patient  sits,  and  thus  apprusimatea  the  points  of 
origin  and  insertion  of  his  psoas  muscles,  the  lumbar  region 
becomes  extended  just  as  it  dooa  in  the  horixontal  jtosttiou  with 
flexed  thighs. '  It  is  in  most  cases  usele«8  to  attempt  treatment 
fcr  lordoaia,  but  if  the  ea«e  is  one  of  eicalricial  itbrinking  of 
the  |«oafi  muscle,  we  may  try  to  remove  it  by  extension. 

In  pantlysis  and  atrojihy  electrical  treatment  i«  indicated, 
but  with  small  prospect  of  improvement.  Lordosis  consisting 
of  fixation  of  an  habitual  anomaly  of  position  naturally  requires 
no  treatment,  as  it  csuses  no  Jnoonvcnicnce.' 

Finally,  the  most  frequent  form  uf  lordoviii  is  tlutt  caused 
*  la  own;  sd  (lie  CMC*  of  lordo^  dcacrilicil  aboto,  tlw  diseomfott  oxnl 
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by  an  increaoed  forward  incUnatioD  of  the  pelviti.  When  the 
nalurul  tilUng  of  the  pblvi»  (n  incrt^ised,  the  uityei  artivtilar 
tiurface  of  the  sacrum  is  incliued  at  a  gnsater  angle  to  the 
bomontal  than  the  Doruinl  uuc  of  50°,  and  in  order  to  preserve 
the  ujiright  carriage  of  the  body  upon  tliiK  mucli  inclined  haae 
Ihe  piitieiit  is  obliged  to  bcud  his  lumbar  region  forwards,  and 
lo  Iwiu  till*  upper  part  of  llu-  Ixtdy  oorrespoiidingly  luickwardsi. 

The  degrees  of  pelvic  inclination  and  of  forward  curving 
of  the  lumbar  region  thii!?  prucisely  correspond,  and  this  fomi 
of  lordosis  is  very  appropriately  designated  aK  comj)e)i«alion 
lordosis. 

The  causes  which  produtie  an  increased  inclination  of  the 
pelvietdepend  almost  exclusively  ujMiii  diaease  of  <>ne  or  both  hip 
joints.  If  only  one  hip  joint  is  diseased  a  certain  degree  of  latent) 
curvature  wwnin*  with  the  lordosis,  the  convexity  of  tlio  curve 
presenting  towards  the  side  of  tlie  diseuRed  hip;  on  the  other 
band,  if  Iwth  hijis  are  diseased  to  an  equal  degree,  the  lordosis 
curve  of  ihe  lumbar  region  remains  in  the  middle  line. 

Among  the  abnormal  conditions  of  the  hip  joint  the  first  to 
be  mentioned  is  CKymjenHal  dialvcation.  This  is  caused,  ii« 
already  stated,  by  a  deficient  formation  of  tlie  head  and  neelc 
of  the  femur,  as  well  ;u=  of  the  acetabulum.  In  consequence  of 
this  deficiency  the  rudimentjiry  head  of  the  femur  docs  not  find 
a  firm  support  in  the  normal  part  of  the  pelvis,  but  mounts  up- 
wards and  baekwimls  upon  the  outer  surface  of  the  ilium.  As 
»  consequence  of  the  abnormal  transverse  axis  thus  created  the 
patient  is  vom|)clled,  in  order  to  preserve  his  balance,  to  increase 
the  inclination  of  his  pelvis  by  tnuKciilar  action,  and  this  in- 
clination leads  to  an  increased  anterior  curvature  of  tJie  lumbar 
vertebne.  On  aecouut  of  the  considcniblc  upward  displace- 
ment of  the  heads  of  the  femora  on  the  outer  surface  of  the 
pelvis,  the  lower  extreniities  of  a  patient  affected  with  congenital 
double  dislocation  of  the  hip  joint.  a]ip<-ar  extremely  short.  The 
prominences  of  the  Irochauters,  distinctly  marked  externally 
on  the  posterior  outer  surfaces  of  the  pelvis  (and  these  pro- 
minences almost  roach  to  the  iliac  crests], togetherwilh  thedeep 

inounvirniL-iKie  may  be  rdiovcd  by  tbo  uno  of  an  in«triinirnl  in  Iho  lorui  ol  tun 
iLrtilloiu]  BpiDB,  wbich  siijiparts  thn  ihcmldcfii  «Dd  abdomen  luid  ftMbU  iha 
paiicut  iu  tialiuiciiig  thv  body.— N-  S. 
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hoUov  in  the  Inmbor  region,  and  the  consequent  promiiifince 
of  the  nbdomcn  Kiid  tlie  wndilling  gait  whitrh  is  caused  by  the 
deficivnt  firmneiia  in  llk«  artivular  conned. ion  hetve«>n  (he 
thigh  and  the  pelvig.  give  to  persons  affected  a  very  jwoaliar 
appesnnoc,  whivh  to  tint  |>nicti«e<]  eve  is  diagnostic  vithout 
vaj  farther  examinatiou,  If  the  deformity  affects  only  ono  hip 
joint  (and  wtnneD  uppi-Jir  to  be  much  more  fivqucntly  Eubjecb 
to  this  than  men,  and  in  the  left  hip  joint  more  often  than  the 
right  y,  then  in  the  uBual  way  of  standing  with  the  knees  and 
feet  together  ihe  affected  xide  of  the  jielviit  is  depresiscd,  and 
the  lambar  vertebne  form  a  curve  with  the  convexity  turned 
fonrards  and  toward*  the  diseased  side.  If  we  raise  the 
depr»«cd  fitlp  of  thi-  pelti*  by  placing  a  support  under  the 
foot  of  the  shortened  leg,  the  lateral  curvature  of  the  lumbar 
ratebml  column  disnpiieiirK,  and  «ven  the  lordosis  becomes 
somewhat  It-s».  In  consequence  of  this  fact,  patients  with 
aoe-«ded  congenital  dislocution  an:  often  able  to  conceal  their 
delect  altnost  entirely  by  wearing  a  thiclc  mie  on  the  affected 
ade,  which  restores  the  equilibriuna,  or  by  only  touching  the 
groond  with  the  toes,  which  »  easy  for  women  to  do^  as  their 
dothing  hides  this)  mantpu^Te. 

If  this  habit  is  continwd  for  many  yours  the  foot  may  in 
consequence  become  fixed  in  the.  etpiinns  position  by  retisction 
of  the  gastrocneraiua  mnacle,  a  result  which  is,  under  the  cir- 
camstances,  very  de«ii«hle,  ait  in  llii»  <Twe  the  lengthening  of 
the  1^  caaecd  by  the  tAlipeii  equinus  has  the  retiult  of  eom- 
peauating  the  sh<Hrtening  caused  by  the  high  position  of  the 
trochaater. 

Inflammation  of  the  hip  joint  very  often  producCK  loidosis 
of  thf  hiinhar  ri^gion,  and  in  this  case  two  different  inivtianind 
fiictora  co-opemte.  The  first  is  the  upward  movement  of  the 
tnrfaanter  to  tJie  outer  siirface  fA  the  ilium,  in  consequence  of 
■  KX&lled  inflammatory  or  «^iontuneou!t  dieloc^il  ion.  or  as  a 
remit  of  the  well-knowu  widening  of  the  socket  backwards  and 
opwanlii,  a  result  which  so  veiy  ofl«n  occors  in  the  conrse  of 
coxitis.  This  is  a  precisely  similar  mecbanicnl  factor  to  that 
which  occurs  in  congenital  dinlocation.  The  ]>oint  of  motion 
of  the  joint  moves  ontwards  and  upwarrl«,  and  thus  an  in- 
enaaed  pelvic  inclination  is  produced,  which  again  produces 
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forward  curraturu  of  the  Ininliur  vcrticbnc.  The  seooii*)  mc- 
ctmnicul  faclor  in  ooxitiN,  and  one  r>f  <>!irly  nccurrenco,  isi  the 
shortening  of  the  muBclts  dc^oi-Dtliug  olang  the  front  of  the 
pelvis  to  llic  lliigh,  i'ji|j(^i(illv  the  iliiiciii>,  p^xiit,  and  pcctiurim. 
Th«  hip  joint  is  flexed  in  Blmost  every  case  in  which  it  is  in- 
flamed, and  some  degree  of  thii*  flrxion  reiuiiins  permanent,  after 
cure  of  thi?  disfa.se,  through  contraction  of  the  abov<?mention<^ 
Tnusele.x.  Now  if  the  patient  who  is  afflicted  with  micli  a  flexed 
position  of  thL'  hip  joint  wii^hen  to  HHMumv  an  upright  itosition 
of  the  luxiy,  he  can  only  do  so  by  approximating  the  jMiint.s  of 
origin  and  insertion  of  these  musclcis  by  curving  the  lumbar 
vertebra*  forward*  and  increasing  the  inctinutioa  of  the  pelvis. 
Ax  cwxil.il*  but  rarely  affecta  both  liip  joints  an  intKHiality  be- 
tween the  two  sideis  of  the  body  exists,  iniuinuch  a£  one  half  of 
the  pelvis  ix  dt-prcnnfd  in  eon»eipieni;e  of  the  shortening  of  the 
affedeil  log,  which  always  exista  in  these  cases.  Therefore 
in  addition  to  the  lumljar  hirdosix,  a  eertaJn  amount  of  lateral 
curvalui«  is  niperadded,  with  tlie  convexity  direoled  Uivmnls 
the  side  of  the  contniet.ion.  This  Intter,  however,  always  dis- 
appeurs  n*  MHin  a:<  we  have  com] lirn sated  tho  iiuvjunllty  by 
placing  a  Bup|H)rt  under  the  foot  of  the  affected  side.  To  com- 
pensatory lordosis  the  rulv  also  applies  that  it  never,  or  at  least 
very  M.ddoui,  becomes  lixed.  This  is  Iiecauite,  even  after  the 
abnormal  [wsition  of  the  body  has  tasted  a  long  time,  no  con- 
siderable altertition  in  the  form  of  the  lumbar  vertebrae  takes 
place^  so  that  neither  by  bony  coalescence  nor  by  contract  ion  of 
the  muscles,  faseiaj,  or  ligaments  do  the  vertcbm-  become  iin- 
altembly  fix<;^  to  one  aiiolher  in  the  abuonnal  position.  The 
pr(X)f  lies  in  the  fact  that  simple  anofnulies  of  eiirriagi*  and 
jtosition  seldom  beeome  fiiiil  even  after  lusting  a  long  while, 
tmless  ehuugeK  take  place  siranltanennsly  fr.>m  disease  of  the 
displaced  iiarts,  such  as  softening  of  the  bones,  inflammation  or 
cicatricial  contmclion  of  the  muw^ular  and  fibrous  tissues — 
changes  which.  If  they  occur,  are  very  likely  to  cause  such 
fixation. 

As  lonlosis  in  these  eases  ):<  cxcluitively  tlie  conspfjuence  of 
deformities  of  the  hip  joint,  the  problem  of  treatment  is  to 
combat  these  deformitie*.  If  this  succeeds,  though  it  often 
£u1h  owing  lo  great  diflicidties,  the  lordojiis  disappears  of  itself. 
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Lateral  ctiTvaUireo/  tAe  vfriefiral  oolumit  (tkolioiii)  U  maoh 
more  (Te<|Dent  than  either  of  the  tiro  curves  just  d«acnb(>d, 
ami  the  meohaniciil  oonfli'i'ms  in  the  ronner  are  much  more 
compliout^l  l\\M\  in  the  Latter. 

The  preservation  of  the  upriglit  position  of  the  vertcbnd 
ccilacnii  dejtenda  upuii  th<.-  regular  form  of  lite  ^'v^ieb^s  and  in- 
lerrertclHBl  di»«:*  composing  it,  as  well  as  upon  the  uniform 
actioa  of  the  tradion  and  pressure  influences  opemtin^  upon  it 
on  either  Bide.  So  long  a--<  ihese  c^oiiditionx  arc  equal  upon 
«*cfa  «dc,  th<-re  i»  generally  either  no  curve  of  the  column,  or 
U»e  curve  has  its  convexity  direct«d  vilher  forwards  or  baektvurds 
without  leaving  the  miHiian  line,  sii  in  the  in^itunces  of  ctuve* 
already  described.  The  fiicton  producing  lateral  eurvalura 
xtasy  depend  upon  congenital  tne^ualitim  of  the  vertebral 
column  itfiell^  or  on  une«iual  operation  of  weiylit  ii]ion  the  two 
halves  of  tlie  apinal  column,  or  on  unequal  muacuW  ncLion,  or 
00  cicatricial  contruction. 

If  tho  in<H]uali(y  of  these  inBuencea  has  ivachcd  a  very 
high  degree,  it  cnunot  be  douliti^d  that  even  a  vertebral  column 
ia  ita  osseous  and  ligamentona  parte  may  be  tlins  forced  into 
the  fixed  deibttnity  of  »koiio«i».  Generally,  however,  tJie  dcvi- 
ating  fiircee  have  no  such  intensity,  and  as,  even  in  these  ai-tes, 
Utenil  <nir\-ftlure  is  common,  we  arv  compelled  to  a)»urae  that 
the  constituent  portiom^  of  the  column  itself  undergo  alteration* 
which  make  it  nnsci-ptible  to  the  lateral  influeiKx-^  We  have 
already  seen  ia  lordosis  how  seldom  «uch  anomalies  in  pomtioia 
of  the  veriebml  column  become  fixed  if  the  <k.<4-ous  and  liga- 
Okentous  portions  possess  their  normal  resistance,  and  we  thus 
arrive  at  the  conclusion  that  ahm  in  nkoliofis  the  same  coa- 
dHiffiw  are  pre^nt ;  u  conclusion,  moreover,  founded  upon  direct 
obaenniion. 

Tb«  normal  movements  of  the  veitebral  column  consist  in 
antero-poeterior  and  in  laterallleiion,  as  well  as  in  rotation  upon 
the  vertioiil  axis  of  the  body,  liy  whieh  the  front  of  the  Iwdy 
nay  be  tximed  more  or  less  to  the  right  or  to  the  leR,  while 
the  pelvis  remains  stationary. 

The  cervical  vertebra'  have  the  greatest  mobility  ;  next  to 
th»e  the  thrvi'  lowest  dorsal  and  two  highest  lumbar;  then  the 
three  lowest  lumbar  vcrtebne.     The  least  movable  part  of  the 
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g[HDe  consiels  of  the  upper  niDO  dorsal  veitebne,  whicli,  in 
ooDBcqucnoe  of  tlie  o?<;rU]>pinjr  of  llioir  spiooun!  processes,  and 
the  lateral  limitation  by  the  oblique  anicular  pRK-cc^^wi,  and  the 
urticulatloD  of  the  ribs  to  tlic  vertebral  bodies  and  to  tbe 
Riinnniti*  of  llic  Lraii!^(-rve  proceHfe^,  an^  tlii^  mott  obHtruct«d 
in  llieir  lateral  movements.  All  normal  movemenlti  of  tbv 
Trrt4;bral  coluiuD  arc  naturallj  produced  by  voluntary  muscular 
exerlioii. 

Lateral  curvature  of  the  vertebral  column  i.i  eitbrr  simple 
or  double.  Jn  t'very  simple  lateral  curvature  the  upper  end  of 
the  vertebral  column  is  renioved  from  itii  n-l;itiv«  position  to 
the  basis  of  the  sacrum, — the  point  of  the  odontoid  process 
(the  poBition  of  which  can  be  dctenriined  by  outward  examina- 
tion of  the  occipital  spine)  is  displaced  laterally,  so  that  a 
plumb-line  fiUling  from  the  external  occipital  spine  no  longer 
Inipinj^oM  upon  tlie  middle  of  the  base  of  the  Ntcrum,  but  is 
removed  laterally  from  it.  The  curve  may  continue  to  ioert'UKt 
laterally  »o  long  us  Ihv  perpendicular  IJiif,  let  fjill  from  the 
centre  of  gravity  of  the  whole  body,  remains  within  the  four- 
sided  figure  fonufd  by  the  apponition  of  the  feet.  If  the 
latcnd  curve  is  carried  beyond  that  line  the  body  fidls,  unless  it 
reireives  external  support.  The  double  curve  of  the  vertebral 
column  is  produced  volunliirjly  with  difficulty,  but  it  always 
taken  place  without  either  our  knowledge  or  our  intention 
when  we  nuse  a  weight  high  by  means  of  one  arm,  or  when  we 
are  obliged  to  hold  tlie  body  xtruiglit  when  the  position  of  the 
pelvis  is  oblique,  if  we  raise  a  weight  with  tiio  right  iu-m  u 
curve  IB  fonned  in  the  dorsal  psrt  of  the  column  with  its  con- 
vexity directed  towards  the  right,  and  a  sniiilh-r  opposite  curve 
ill  the  lumbar  portion.  The  reverse  ensues  from  exclusive 
loading  of  the  left  arm  or  shoidiler.  If  we  slightly  bend  the 
left  leg  at  the  knee  joint,  we  stand  almost  excluKively  upon  the 
right  leg  with  very  slight  n«fiistaiic«  from  the  left.  In  this 
case  the  left,  half  of  the  pelvis  sinks  considerably,  and  at 
the  same  time  the  rotation  of  the  pelvis  increases  atwot  the 
transverse  axis,  whereby  the  gluteal  region  of  the  right  side 
becomes  more  prominent.  The  French  painters  cidl  this 
position  '  se  handier,'  but  there  is  no  special  (iermau  term  that 
]  know  of. 
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In  ordtr  to  k»fp  (li«  body  c.tt^t  in  this  Kltered  poeiUon  of 
Om-  \si»<\  the  vertt?bral  column  must  accommodaU-  itwif  by 
•miming  a  special  curve.  The  inon-ji^i-d  forward  jirojection 
caused  by  tbc  pelvic  tilting  ia  resjjouded  to  by  the  lumbar 
nrrtebne  (lordoods);  the  lateral  sinking  of  tlie  ]H4viii,  on  the 
other  band,  by  the  funnation  of  a  liitejal  curve,  of  wbich  tbe 
conrvxity  i»  turned  to  tbe  depressed  aide  of  the  pelv-is.  If  we 
eisniine  tbe  spinous  prooesiM  nrvfully  upwiirdx  wc  tiod  iu  (be 
doral  rvgioa  a  much  smaller  lateral  curve  with  an  opposite 
ooovexity.  The  mpcbaniciil  rnison  why  tht-  vertebral  column 
aasumes  a  double  curve,  and  not  a  simple  one,  for  the  [ireserva- 
ttoo  of  the  balance  is  not  so  easy  to  determine.  Tbe  condi- 
lioDs  are  very  cornplioaletl,  lli«i  pru-siriation  of  tbe  ludancw 
upoD  tlit^  imall  supjiortiug  surface  which  the  hnman  feet  afford 
being  a  peculiarly  involved  procwi*,  which  is  only  maintained 
by  means  of  couatant  innervation  from  a  K{n-cial  motor  eent.re 
in  the  brain  of  a  very  large  number  of  muscles  and  of  their 
i«ciprocating  bannoniouit  action. 

In  •-very  double  curve  of  the  vertebral  ecliimn  the  plumb- 
liar  IH  till  from  tbe  external  occipital  qiine  may  either  touch 
the  middle  of  the  fuicml  hiuii;,  or  it  may  deviate  laterally  from 
this  point.  Tlie  Grst  is  the  case  when  both  eun,-eg  have  exactly 
the  same  intensity,  and  therefore  perfectly  compensate  each 
other.  We  speak  of  the  first  as  a  caiie  of  vertical  curvature, 
whiUt  we  designate  the  other  as  an  inclined  curvature. 

It  is  a  qne»t  ion  of  the  greatest  im|H>r1ance  whellier  every 
Utcial  curve  of  tlte  vertebral  column  must  be  aocoiniKuiied  by 
rotation.  By  rotation  wr  understJmd  a  position  of  the  vertebrae, 
in  which  the  axiifof  tbeir  hodit-it  de^cribvua  larger  cun-e  than  ihi; 
line  coDoecting  the  summits  of  the  spinous  proceweK.  I  agree 
entirely  with  tlmse  who  think  like  H.  Meyer  and  Uenke,  vis., 
that  every  lateral  curve  of  the  vertebnil  column  is  acoonpaoled 
by  KKne  degree  of  rotation.  If  we  examine  the  anterior 
and  posterior  portions  of  the  vertebral  column,  wp  see  at  once 
that  the  di*po(iition  of  the  two  i>artj  is  quite  ditferenl,  the  one 
fntm  tbe  other.  Anteriorly  w«  have  the  row  of  bodies  and  !&• 
lerrertebral  discs,  the  weak  anterior  and  poslerior  longitudinal 
l^mtiits,  and  only  at  the  cervical  .ind  the  lumbar  n-gioos  the 
LOieition  of  a  few  mu«cle«  ;  |wst«riorly,  on  tbe  other  band,  tbe 
voi_  V.  K 
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row  of  aroh«s  irith  the  spinoas,  transverse,  and  ob]i<|ue  ]iro- 
vtiHRes,  fiuteaed  together  by  extremely  strong  ligaments  and 
euTTOundnH)  bv  niunoroiu'  miim-lri',  wliich  are  niuongst  the 
Kbmnge^t  in  the  hody.  A  column  comi>oaed  of  auoh  uaeqiial 
parts  (-anQol  pOi»ibly  pcrforia  u  purely  lateral  movemput.  If 
it  beiii]s  -lidewajfs  it  can  onl;  do  tio  by  adding  to  tlii^  side 
cur^e  a  slight  degree  of  rotation,  i.e.  the  row  of  the  bodies 
mtiBt  dt-fcribv  u  Mumvvrliat  Iiirgt;r  curve  Uiuii  the  row  of  the 
itpitious  proceases.  This  explanation  also  applies  to  the  double 
curve,  only  herv  thu  rotation  in  duublv  aleu,  as  in  esch  curve 
the  bodicM  ;ire  turned  to  the  convexity ;  the  archea,  on  the 
otber  hand,  to  the  concavity ;  and,  with  regard  bo  these,  the 
degree  of  rotation  of  thi?  verlvbni'  which  »rc  involved  in  each 
laterul  curve  in  very  slight  under  normal  condition*. 

From  the  physiological  movements  of  the  verlebial  column 
abnormalities  mtiy  arise,  which  ttrti  designatod  by  the  term 
kabilwd  nnomalifa  of  poaititm- 

Some  occuiMtions  induce  a  certain  curve  or  position  of  the 
vcrtt'biiil  column  vi-ry  frctiuciitly.  Hereto  belong  the  liabitual 
carrying  of  objects  upon  one  arm,  e.g.  the  tichoiil  satchel;  the 
frequent  repetition  of  n  definite  lateral  posture  when  writing, 
drawing,  violin  playing,  or  in  nifiny  other  daily  (>ci;upations; 
the  habit  of  standing  with  one  leg  bent,  therefore  with  the 
jX'lvi*  obliiine,  sitting  on  oblique  hiTinlips  or  stooln.  Ac.  The 
vertebral  column  of  an  adult  is  hardly  ever  jtermnnently  in- 
fluenced by  these  oa«— sidedly  acting  causes  unless  they  are 
eitneiiiely  severe. 

Even  in  youth  or  childhood  the  vertebml  column,  if  it  is 
titrougly  developed  in  its  bony  and  fibnius  iHirtu,  beiirs  these 
influences  for  a  long  time  without  suffering  any  pifnn.inent 
alttrnition.  On  tbi;  othur  hiuid,  if  the  spine  i»  weak  it  may 
enMily  happen  that  the  unequal  conditioiiti  of  pre.tT'ure  which 
result  from  baSitual  nnomulics  of  position  may  produce  an  un- 
equal form  of  the  two  sides  of  the  vertebml  bodies,  and  thn» 
give  to  the  vertebral  colunm  a  pennuuent  lateral  deviation. 
Habitual  anomaly  of  [rasition  may  thus  become  develojied  into 
»kolio!ii»,  and  wbil»t  the  first  disappears  u«  soon  as  one  places 
the  body  in  a  symmetrioally  upright,  or  in  the  horiawntal  poisi- 
tion,  in  th«  latter  the  lutcral  deviation  continues  in  both  th<^iie 
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S&,  aa  it  tle|M>n(]s  »)ion  certain  chanf;es  of  form  in  tbe 

i[>uDcnt  parts  of  tlu-  column. 

It  mmt  Deverlhelesd  be  iminted  out,  that  not  every  lizvcl 
Bkoliosie  U  the  retail  of  an  liulntauil  bud  position. 

The  boo;  dcforiniiy  whiuh  vaiiHeii  tikolio^tis  to  bt.-c-oin<r  |)cr- 
DAneot  may  be  produccMl  b;  other  cauises  than  tb«se ;  it  may, 
u  wr  ny,  be  pniunry,  m>  thai  th<;  iin<^qual  eiirriage  of  the 
body  is  tiret  jwoduced  bv  the  development  of  lateral  inetjiuli- 
tiea  ID  the  Tcrtvbnt;.  In  »onm  ain-t  it  niny  even  be  very  diffi- 
cult to  delenniiit?  whether  the  had  po»ition  i^  (he  eause  or  the 
coDsequence  of  the  deformity  of  the  spioc,  and  even  the  most 
aucfnl  {wnsitleialion  of  all  the  canaes  bi-fore  us  iis  oflvu  in- 
(officient  for  a  positive  decision. 

Th«wp  caiK»  in  which  the  vnriiition  of  position  is  primary 
tod  remaiDS  80,  or  only  seeondarily  leads  to  deformity  of  the 
bcmex,  may  be  divided  as  followo : 

i.  lateral  curv-»ture  froto  mtuictUar  pain.  The  defonnily 
my  be  the  result  of  rheumatic  myositis  (lumbago),  caused  by 
the  patient,  in  order  to  n-l:ix  thi;  piiii^fiil  mn^ele,  bending  the 

»TMt#bnl  column  towards  the  opi>osite  side.  If,  as  usual,  the 
[■JD  disappears  after  a  few  days,  the  spine  becomes  sbruight 
■Itain.  On  the  other  hand,  if  from  any  ren^on  t>hriukii)g  of  a 
punfal,  inflamed,  or  injarMl  muscle  otsciint,  as,  for  exiunplc,  is 
rery  commoo  after  suppuration,  the  lateral  curve  of  the  columa 
booomeM  fixed  by  onlnctiou  of  the  cieainx,  and  may,  if  it 
luts  I'Jmg,  lead  to  alteration  in  the  form  of  the  bone,  so  that 
at  a  Uter  date,  even  if  we  divide  the  ckatdcial  band,  the 
(Uai^tt-iitng  of  the  vertebral  coliunn  is  pi-i^veuted.  (Juite 
nmiUr  is  the  formation  of  a  lateral  curve  uf  the  spine  in  con- 
seqaeuce  of  vhiinking  of  an  infl-miod  plcuni.  The  cicatricial 
euntraeliuQ  of  the  fihrotu  adlieNions  tx-nd.-t  the  verlebral  column 
to  the  opjiQsite  side,  and  if  this  anomalous  position  exists  for 
long,  it  will  correspoodiogly  alter  tbe  form  of  the  spine  and 
ribs,  »n  that  llie  »kolio»i«i  will  now  rem-tin  fixed  even  if  it  be 
{wanhle  La  get  rid  of  the  primary  cause,  i.e.  tbe  contracting 
deMiicial  tissues. 

2.  lateral  cnrvattire  from  r^fiented  oblique poeilitni  of  iJte 
ptivia.  Hvcryonc  who  walks  nVtoul  with  uiicompenrated  short- 
nns   of  one  leg  is  obliged  to  sink   the  afft^cted  side  of  the 

si 
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jtflvi«,  «n<1  coirenixjiKiingly  to  bend  outvaril^  the  loinbar  verte- 
br.-e  with  the  convexity  din-cted  towards  the  side  on  wlilvh  tlj« 
pelvis  Ik  lowi'r.  When  the  )iAtiimt  nils  or  lieu  down,  the  oblique 
]Htsition  of  the  jwlvis  diRijijiears  at  onw,  aud  ooniieriurntly  the 
lumhtir  [nui  of  liir  njiiiitr  ;ig,iin  ri-1urn»  to  the  median  line. 
ThiiH  in  these  cases  the  oblique  position  of  the  pelvu  is  never 
jKTHiEtently  maiDtaint-d  for  a  lon^  lime  together,  anil  contf.- 
i}Ui-ntly  it  is  rclativi'lyweldom  that  in  an  individual  whose  bones 
are  normally  strong  the  bad  position  becomeii  a  fixed  bony 
deformity.  But  (icfunnity  in  v(*ry  likdy  to  happen  to  deli- 
cate children,  whose  tissues  [wissess  but  small  ]H)wer«  of  resist- 
ance, especially  girl*  between  the  iigc«  of  ten  and  fourteen. 
In  tht-w'  cases,  there  is  as  a  rule  no  sihorlriiiug  of  one 
leg,'  the  sinking  of  the  pelvis  on  one  side  being  geiii'mUy 
due  only  to  liending  the  left,  leg  at  the  knee  from  liabit  or 
weariness,  when  the  body  is  sujjjjorted  almost  excluxively  upon 
the  right  leg,  with  the  pelvis  sunk  lowards  the  left. 

S.  lateral  curvature  in  consequence  of  paralyaiB  or  con- 
traettire.  This  fonn  is  the  rar*'»t,  and  depends  upon  anoinulict) 
of  muecular  enervation  in  i-ontieipiciice  nf  infantile  spinal  para- 
lysis, cerebro-spinal  or  tubercular  meningitis,  apopleiy,  or  cere- 
brat  tumour  or  softi-niug.  which  by  paralysis  of  groujiM  of 
muscle?'  on  one  side,  or  by  their  spastic  conlmclion,  seriously 
disturb  the  balance  of  the  muscles  on  either  side  of  the  «]iinal 
column.  Under  thejte  oireunist antes  the  column  even  of  grown- 
up people  may  be  affected  by  serious  deformity. 

feriruinent  tholiosis  is  rlint  inguishcd  froui  the  habitual 
kind  by  it*  remaining  the  same  under  allcircumslairces — ^ihat  is, 
in  standing,  sitting,  and  lying  positions  ;  in  sleep,  narcosis,  and 
death  ;  and  that  in  the  last  ease  it  ie  not  removed  even  by  di- 
viding all  muscles  and  ligaments,  for  it  depends  upon  deformity 
of  the  verlebne  themselve?!.  If  the  curve  is  not  very  gwal,  it 
is  jjopularly  de»igiiated  '  high  shoulder'  if  it  affecta  the  dorsal 
portion  of  the  vertebral  column  ;  and  '  high  hip '  if  it  affects 
the  lumbar  portion,  beiiaiise  to  the  outward  view  these  promi- 
nences are  more  apparent  than  the  curving  of  the  vertebral 

'  111  nity-tii){lit  essn*  Of  lateral  ciiivaturo  1  found  Ihai  iweuij-  hail  one  \e.g 
•boitor  tbau  tlic  utliar,  b  few  at  wliicli  coim  vu  thnre  nii;'  bistary  vl  ■ 
entuK  of  sncb  tnajunlUj.  — K.  S. 
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(xiltimn  itself.  If,  on  tht  other  hand,  the  curve  is  very  pro- 
nounced, lhv«  the  mildest  expression  for  it  is  that  of  '  liurnp- 
badt.' 

tlumphiwk  caused  by  »kolio)iii>  is  distinguished  from  that 
canned  by  Pott'n  kyi>ho8ia — i.e.  a[)ondylitis — iu  llmt  it  alvnys 
presents  a  strong  lateral  deviation,  whilst  kyphotic  humpback 
keepe  with  few  czocption^  strictly  fa  the  middle  line.  As  to 
the  relative  fr«4]nenc}'  vith  vhich  these  two  kind«  of  liump- 
baek  occur,  they  appear,  act-ording  to  observations  which  I  have 

le  in  the  ttreeta,  to  be  tolerably  <>qiinl.  I'rocise  medical 
ilions  as  to  the  frequency  of  these  oonditioDS  are  scarce, 
u  the  patients  who  are  atHictvd  with  this  great  degree  of  cur- 
vature are  mostly  nsed  to  (heir  afHiction,  and  do  not  trouble 
ihetiuelvea  about  medical  help.  The  Greek  and  Roman  phyei- 
ctans  often  confused  theoe  twodeformitie*  together,  bt-c«use,  a» 
li  rightly  remarks,  they  had  not  sufBcJent  opportunity 
^  examining  (lie  eonditiun  afU^ir  death.  Nevertheless  wc  can 
adduce  proof  from  the  works  of  the  poets,  that  a  raised 
(hoalder  from  skoliosis  was  an  affliction  well  known  to  the 
tncients.     Tbu«  Ovid  sings  ('  Ars  iiinandi,'  Tantus  III.) : 

ConTeniunt  tenuM  tcapulH  analeclridtw  altis, 

(^Small  uhoulder-pads  are  becoming  to  high  shoulders'),  wliicb 
can  only  apply  to  the  skoliotic  curve. 

The  6r«t  important  (jUeMion  which  requires  explanation  in 
respect  to  tixed  skoliosis  is  this :  Is  the  human  vertebral  column 
perfectly  straight  normally?  If  one  tmswcred  this  question 
from  observation  of  the  line  of  the  spinous  [irooe«ies  in  the 
iiring,  we  should  hardly  venture  to  answer  in  the  afHrmative. 
But  the  case  is  diflferent  when  we  examine  the  fTx>nt  eiuiace  of 
the  vrrtfbnd  column,  which  natur:illy  can  only  be  iVt^n  in  |kmU 
UKift^m  examination.  If  we  examine  the  row  of  vcrtebne  of 
ft  btge  number  of  av>es  at  different  agex,  post  mortem,  the 
bndy  being  perfectly  horizontal  and  all  necessary  organs  re- 
moved, we  find  in  a  very  large  percentage  of  cases  distinct 
dcviatioiif  fnitn  the  median  position,  and  the  most  frecjuent 
Taimtioo  h  a  curve  in  the  donal  region  to  the  right,  which 
iBKheM  its  greateet  cstrnt  a(  the  fifth  and  sixth  dorsal  vertcbne. 
Now  for  the  (re<iuency  of  this  curve  there  are  two  ex]iliinationa 
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in  nnalomy,  or  rnthtir  in  physiology,  vix.  tin-  jionition  of  thr  aorta 
on  the  left  side  of  tb«  vertebral  column,  and  the  pri^omiuanl 
UEC  of  the  Hghl  iirm.  The  aorta,  iif(<.'r  it  ha«  cixwxvd  the  left 
broncllua,  reaches  to  thf  left  side  of  tJie  third  dorsa]  vcrU-bra, 
and  then  dciicL-nd«  with  a  ^rriuiuul  curve,  so  that  it  first  reaches 
the  exact  middle  line  on  the  antenor  ^urHice  of  the  third  lum- 
bar vertebra,  Ssibaticr  was  the  firet  to  jKiict  out,  with  reference 
In  thia  i|ue»tioii,  (hat  tliin  position  of  tJie  aorlii  weiikened  the 
left,  side  of  the  vertebral  column,  inclining  it  t<)  bend  towardii  the 
opposit*  side.  Thi<  quwtion  b;is  bi-i.-n  vi-ry  cut husiiwt i rally 
diM;uNed  by  eminent  French  anatomists.  Cases  have  b«;en 
observed  in  which,  with  transposition  of  the  viscera,  the  spinal 
eiirvc  took  iht-  opposite  course,  but  there  are  iilito  ca«-s  in 
whieh  no  alteralion  took  place,  and  others  in  which  in  a  nor- 
mal position  of  the  aorta  th«  curvature  wii«  towards  the  left. 

Till?  more  frequent  use  of  the  right  than  the  left  arm  was 
in  old  times  generally  explained  in  thin  way,  tliat  its  muscles 
were  stronger,  and  thus  attained  a  superiority  over  thoiae  of  the 
left  arm.  This  iissuinptiou  has  long  been  recognised  to  be  an 
erroneous  one.  If  ibe  ipictilion  w<?re  ono  of  greiUer  Strength 
in  the  muscles  of  the  right  side,  we  should  expect  on  the 
contrary  thdt  the  curve  wuiikl  direet  ifs  convexity  to  the  left. 
Moreover  the  mechanism  of  all  muscles  between  two  bdwy 
pointH  movable  in  opposition  to  each  other  ia  so  conditioned, 
that  by  muscular  contnictioii  the  more  movable  approaches 
the  le*»  movable  Ijone.  Now  as  the  shoulder-blade  ia  un- 
doubtedly movable  to  a  mueli  greater  degree  (htm  the  vertebral 
column,  wu  :>b<iuld  much  sooner  expect,  from  the  ini^eased 
strength  of  the  right  shoulder  muscles,  an  approach  of  the 
shoulder-blade  to  the  spinal  column,  than  a  curvature  of  the 
latter. 

The  conditions,  however,  upi)ear  quite  different  when  we 
consider  that  iu  conjunct  ion  with  the  predominating  use  of  the 
right,  ann  tiiis  ann  is  more  commonly  weighted  than  the  other. 
Wliiist  the  person  endeavours  in  airryiug  a  weight  ou  tbc  right 
side  to  prmerve  an  upright  position  by  displacing  the  eentre  of 
gravity,  he  bends  the  vertebral  column  towards  the  right  in 
the  domtl  i«gion,  by  vontructiou  of  the  IvD.  dnriuil  mm^cle^  and 
from  this  position  unequal  conditions  of  pressure  result,  which 
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pcodace  s  greater  weighting  of  the  left,  side  of  the  doml 
vrrtebnr  thaii  of  the  right. 

Now  if  condition))  are  present  which  lover  the  CAjmbilitir 
of  resistance  of  the  vertebml  column  against  this  unequal 
weighting,  such  m  may  vspcciaUy  be  the  ca^e  when  tlic  boiics 
are  abnormally  aotl,  or  in  »  widening  of  the  ejti^ihyrtial  tone  of 
growth  of  the  Teitebral  bucliva  with  simullaueoue  weakening 
(of  the  same  kind  <is  that  iihi;wn  to  occur  bv  Mikulic-x  in  >/crh 
tatffumj  at  the  epiphj'sial  line  of  the  oondyles  of  femur  and 
tibia),  then  the  unequal  prcranre  produces  an  unequul  bone- 
formatiun. 

The  half  which  is  more  strongly  presaed  upon  is  retarded 
in  growth,  and  lln*  vi-rtrV'nl  IvkIiV-^  b^-comf?  by  tlii*  means 
defoimed  in  a  wedge-:»ha|>tHl  manner,  the  baiie  of  the  wedge 
being  directed  towards  the  convexity  of  the  cnrve.  If  th« 
eime  eautted  by  d<-rorri)ilyof  the  l>one,  and  h<H-oiiie  permanent, 
arisec  in  this  manoer,  then  all  pressure,  even  when  vertical,  of 
the  veitebnl  column  from  weight  of  the  up]>er  part  of  th« 
body  will  incrraw  il,  and  the  <li'vin(ion  will  thu»  progrew  in 
the  fame  manner  as  we  have  already  learnt  is  the  cane  in  gmtu 
vatyntn. 

The  position  of  the  aorta  npon  the  leO  ^idir  of  the  vertebnl 
Botinnn  favours  the  production  of  this  deformity  for,  there 
can  be  no  doubt  that,  by  the  position  and  tbt^  pulimtionit  of  this 
great  vessel,  the  left  half  of  the  dcnrsa)  part  of  the  column  is 
hindered  in  its  growth  and  il«  capacity  for  rcgistimeo  is  lusHenvd, 
ud  thus  the  sfiine  gives  way  more  easily  to  the  increased 
praMore  on  the  left  side^  as  occurs  with  weighting  of  the  right 
•fiD.  The  relation  is  not  so  xiuiphr,  howwcr,  that  we  am  talk 
of  the  aorta  pressing  the  vertebral  column  to  the  right  by  its 
jiuhatioiifi.  lu  all  cases  in  which  a  permanent  Eko1io«i»  crista, 
lh«c  i»  either  very  great  one-»idf()  weighting,  or  else  the 
above-mentioned  deficient  resisting  capacity  against  unequal 
[■nil  Mill  io  the  iKnn'-ti^HiK-,  or  in  ita  epiphysial  line  of  growth, 
Wc  c&nnoc  and  dare  not  avoid  this  conclusion,  for  it  is  just 
(his  which  forms  the  keystone  to  the  theory  that  «kolio«is 
is  a  weight  deformity.  Although  this  abnormality  ha«  not 
Irilherto  been  sufficiently  establiNhed  by  aulu|wies,  we  must 
remember   (hat   (he   oiJiwrtunity   of  making   a   |M)«t-m<^em 
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examinatioD  at  an  early  stage  of  skolioeis  but  seldom  occurs, 
and  that  cvrn  then  ounmiuatiuiiK  of  thr  vertebral  coliimu  are 
seldom  made.  Nevflrthelese  the  strict  analogy  which  BkoUoais 
bears  in  almost  all  respects  to  yenii,  valgum,  iu  which  this 
proceatt  hiL.'t  been  folluvrvd  otit  in  tho  ino^tt  carerul  manner, 
speaks  in  favour  of  the  existence  of  such  an  aboormality. 
This  K  supported  by  thtj  fnt-t  tlmt  thi;  iie*t  investigators 
are  of  unaniinouH  opinion,  that  all  factors  which  produce  a 
considerable  weakening  of  the  young  organism,  especially 
gevi^re  fevers,  prwIiBimsfi  to  lateral  ciirviitiire.  Finally  wt-  iiinst 
bear  in  mind  the  very  much  greater  proportion  in  which  girls 
arc  affected  by  «kolio«is  than  boys  (according  to  u«ual  com- 
putntiou,  fhi»  proportion  i»  ftight  or  even  ten  lo  one),  and 
especiiilly  giri.«  of  the  '  well  to  ilo '  classes,  whose  bony  structures 
frequently  show  signs  of  Gpana?miu  ami  chlorosis. 

If,  on  the  other  hand,  it  c;inn<>t  he  di-nied  that  evi*n 
thoroughly  strong- looking  girls  and  boys  are  sometimes  af- 
fected by  skoliosis,  without  any  ap|ifireiit  cause,  yet  these 
cases  are  quite  exceptional;  and,  further,  a  lessened  resisting 
powur  of  the  vertebral  column  may  have  easily  pr(:r-exi«t*d 
without  allowing  itself  by  deterioration  of  the  general  health. 
Apart  from  this,  so  far  hypothetical,  weakening  of  the  bony 
tiasue  in  conjunction  with  uneqmd  prensurv,  the  wr^iglit  theory 
with  that  of  the  lateral  position  of  the  aorta  explains,  in  a 
perfectly  satisfactory  manner,  the  curve  of  the  dorssd  vertobnc 
with  its  convexity  almost  always  to  the  right.' 

'I'he  second  curve  which  in  these  cases  is  almost  always 
situated  in  the  lumbar  region,  with  its  convexity  directed  to  the 
left,  shows  ititelf  to  be  a  compensative  curve  formed  by  the 
muscular  action  which  the  patient  unconsciously  performs  in 

'  In  slxly-fiight  of  my  ttvia  pntient*,  nrairly  all  of  whom  belonged  to  itie 
■  well  to  do' cluM,  tliL-ohanicfpnuif  the  purvca  were  m  follows : —Thirty-mine 
wore  ■igmoid.  twunty-ninp  wltl-  ian^\e  curvis.  and  in  two  of  (he  Inttnr  tliorc 
WM  no  detlcxion  o(  the  Npinoun  prooesnos,  bat  rotation  only  of  Ihe  vi-rtebne. 
OF  the  thirty ■niiiv  si^fmuid  thi?  doraul  oiirvL'  w.ia  to  tliv  right  in  Iwi<iil]'-si7i-<!n 
oaMB.  ti)  t-lic  Ipfl  ill  twiilve  omo".  OC  Hip  siu^lo  i-iin-es.  tin-  dirticlioii  htm  (o 
the  rlfcUt  in  lin»i<n  charii,  in  ihu  Ifft  In  foiirl<<eii  fn^fir.  I'liiit  ix,  In  tbo  mik'iioIiI 
tlin  pioporlion  of  right  donwl  onrvo  to  Infl  wns  n*  lltllp  morn  Ihnn  two  to  one, 
and  in  tlie  iiingic  ouivc*  tho  proportion  wan  nciirly  Kinnl.  Of  eoarac,  fnrtJicr 
otHtn'Ul ion  muy  ahov,'  n  diflvrcnt  n-lalivc  proportion,  but  on?  uuniiut  now  i 
with  corTKOtnest  that  tlie  dorsnl  onrve  is  nlnnMt  alwiiy*  to  the  right.— K,8. 
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oratr  to  prc«ervfr  an  tiprijjlit  poxiiion  in  spite  of  the  disturbMl 
tmUincu. 

From  the  eamecause  there  appears  frequently  a  curceofthe 
upper  dorsa)  nn<l  lowrr  owrvieal  verti-brte,  vrhit-li  al*iu  i'Ikwi!  h 
ooovexity  opposed  to  the  principal  curve.  With  left-handed 
people,  as  Beclard  bins  shown  from  uuatomicat  invertigations, 
even  whitn  tin-  mitUi  reniaioii  in  the  normal  position  the  curs-e 
is  at  timea  reversed.  If,  on  the  oth>.-r  hand,  both  in  rigtlt- 
baodrd  and  left-hniided  people  there  are  a  few  rare  e^xampWof 
eases  in  which  the  conveiiity  of  the  curve  is  not  directed  towards 
thtf  side  of  th«  niotl  generally  uscil  .inn,  thi^si?  iniwl  be  veganie<i 
asexeeplionalcasea,  the  explanation  of  which  would  very  possibly 
be  discovered  by  a  carefid  examination  ;  in  any  case  they  aru 
much  iiw  mre  to  Iw  offered  as  proofs  against  the  theory  of  the 
effect  of  the  predominant  use  of  one  arm  upon  the  direction  of 
the  abnormal  curve. 

Skotiof  it;  \icx.-f  not  always  b«-gin  iu  the  dornd  region  ;  the  first 
curve  almost  as  frequenUy  commeaeea  in  the  lumbar  [wrtion, 
betVBCn  the  first  and  third  lumbar  verlcbne.  This  curve  also 
baa  idmoot  always  one  diri»?tion,  and  ttint  is  towards  the  left. 
Kor  the  explanation  of  this  fixed  cu-ve,  dependent  in  its  higher 
ilegTr«4  U{K>n  deformity  of  the  vertebral  bodies,  we  mnst  idao 
look  for  its  first  commeneenieat  to  softness  of  llie  hon^  and 
■  oonsequcnt  iDcajiability  of  resistance  to  unequal  pressure 
in  tl^  ipimneralreiuly  desoribed.  llie  unifonnity  in  the  direo- 
tion  of  this  curve  cannot  always  be  explained  in  so  sitisfactoiy 
a  nuuiner  aa  in  the  donal  curve.  Of  all  phyHiolagical  conditions 
ihi^  only  one  which  occurs  to  as  as  a  possible  cause  is  that  the 
patients,  when  frr^tn  linbit  or  fatigue  they  bend  one  leg  and 
rest  upon  the  other,  almost  always  rest  upon  the  right  ooe. 
Whether  this  is  really  the  cause  is  difficult  to  establish  by 
4ikKJ  vation,  but  I  have  remarked  that  girls  who  arc  affectod 
with  lumbar  skolioais,  when  they  thought  themaeh-es  unohserTed 
had  a  remarkable  inclination  to  stand  upon  the  right  leg. 
However,  the  exjilanatioti  nf  the  const.incy  of  direction  of  the 
rarre  in  luml»r  skoliosis  is  Dot  so  clear  as  in  dorsal  akolio«dR. 
Id  nther  rcs|>ect«,  the  same  conditions  occur  as  regards  the  (cw- 
Bution  of  a  second,  com[ie»satory,  curve  in  the  dorsal  rt-gion. 

The  question  whether  skoliosis  is  an  hereditary  affection  is 
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a  difficult  one  to  anawer.  One  often  siw*  that  Ihe  children  of 
a  »koltotic  mother  bave  u  fuultlesfily  upright  ^gate,  and  on  lh« 
other  hand  one  sees  severe  skoHiwi*  in  cbildren  of  wi-ll-formod 
parents.  But  although  it  not  infrequently  happens  that  mnny 
mcuiherKof  the  sjiini-  fuiuilyaro  afflicted  with  »kolio»it>,  thi^nmy 
he  explained  by  regarding  the  les.iened  reiiisMng  CHixtcity  of  tho 
bony  tissue  agsinet  asternal  influences  as  the  hereditary  evil 
from  wliieli  the  curve  im  developed  from  iwcidenlnl  causes. 

The  theory  which  placesi  the  primaxy  abnoiinality  pro- 
ducing skoliosis  in  the  bone-tissue  of  the  vertebral  column  itself 
wu  originated  by  (ilis.iou,  who,  us  enrly  .^>*  1 1)50,  d(^:<cribed  it  in 
his  book  '  De  Rhachitide.'  Thirty  years  later  Slayow  also, 
in  his  bfjok  '  Pe  Bhiichitide,'  I6S0,  ultribnted  skoliosis  to 
the  unequiil  action  of  the  mnsoled  upon  a  normal  vertebral 
column,  itnd  thus  created  the  muscular  theory,  which  has  been 
tuken  up  by  Mery  (1706),  iMorgagni  (Kpinlola  27  'I>e  giblxTe,' 
1761),  Pravaz  (1827),  J.  Guciiu,  aud  many  others ;  and  has 
found  its  last  offuhoot  in  tlie  gerratut  tlieory  of  Stromeycr 
(183(i),  liarwell,  and  Sayte. 

Later  on,  however,  Stromeyer,  as  Little  mentions  in  his 
'Deformities,'  gave  up  the  sernitns  theory,  fn  the  two  cen- 
turies which  have  expired  since  the  publication  of  these  theo- 
ries, they  have  been  tilrnonl,  cease le.-<>«]y  diKcusscd  iu  opposition 
to  one  another,  and  even  at  the  present  day  neither  has  given 
way  entirely  to  the  other.  As  the  subject  now  stands,  un- 
doubtedly the  osseous  theory  preponderates  in  the  number  and 
importance  of  it«  represent  nil  ves,  and  it  is  a  justitiablc  suppo- 
sition that  it  will  be  ultimately  adopted.  A  middle  position 
has  beeu  taken  up  by  Delpech,  who  has  looked  for  the  primary 
change  in  the  intervertebral  discs,  but  this  tbwiry  ha*  never 
ftttitined  the  importance  of  the  other  two.  However,  this  last 
might  he  worth  reviving  if  one  were  to  nubBtitutefor  the  inter- 
vertebral diitt-'R  the  epiphysial  cartilages.  The  other  theoricti 
whifh  have  been  put  forward  for  the  explanation  of  skoliosis 
are  not  worth  mentioning. 

Two  forms  of  skoliosis  retjuire  a  particular  demeription: 
they  are  the  coniicniUil  and  tho  rackitic. 

Hereditary  or  congenital  skoliosis  in  caused  either  by  a  con- 
genital deficiency,  as,  for  example,  the  wedge-shaped  duveloii- 
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tnmt  of  one  «p  tnor*  vertebral  bodies ;  or  it  is  the  oonecquence 
of  other  serious  iiiatfoniuttioDj^,  cfpcciallj'  such  as  thoeo  of 
tbc  central  Qervoos  B^em,  i.f.  itnence[ihalia,  niicrrtcephalia,  or 
Gwun-  of  III*'  vcrlflMral  column,  and  must  in  these  eases  be 
rrierred  to  muscular  sjitsiiw  vbich  are  cnuaed  by  nbnonnal 
incrration,  or  it  is  a  deformity  of  an  originally  normal  verte- 
faml  column  caused  by  )ntra-ut«rine  pressure,  or  6nally  is  due 
to  fo&tal  rivketA  All  tbv««  ore  scienliGcally  very  iiitrrv«tiu(;, 
but  have  no  value  in  practice,  na  ihey  either  occur  in  foetuses, 
which  an;  incapable  of  life,  or  even  when  this  is  not  the  case 
each  deformities  csnnot  be  regarded  aA  amenable  to  treatment.' 
As  no  example  of  congenital  skoliosis  from  malformation  of  the 
ceatnl  nervous  ityittem,  the  following  (-ase  may  be  recorded  :— 

Ann*  Scliniiilt,  liie  dniixliter  of  <ri?]|-rurrutMl  iNtraots,  niu  bom  in 
the  ye&r  18fi7  with  aerioua  defonuiiieo.  In  coDsequoac^  of  bbem  sh« 
bad  nvrcr  been  «bl«  U>  Mnad  u|)righl,but  tuu)  piLsaud  bar  life  hitherto 
in  the  horiaantal  position.  Nutrition  va»  normal.  At  the  Ago  of 
fifU«ii  tbo  (Mliviit  preMinted  ibu  followbix  ufpeanince: — Exttvmdy 
unall  ^tiU.  cirniinference  round  the  external  occipital  spiao  aoil  tlK) 
tubenwitjat  oT  tlie  frontal  bone,  46  ou.;  the  f^ie  was  largely 
it^optd,  ceppci&lly  the  ^v*,  which  ncro  fomLthod  with  strong 
mtfa ;  lip«  much  swolinn ;  mouth  hiilf  opon  ;  expttMion  of  fuce  Ktupiil ; 
cf»  Doraud.  The  patient  waa  disponed  to  eenaeleaB  laughter,  and 
•inly  iKreiy  cried  ont  front  coDrid«nl>lo  pain;  tbero  <nui  not  the 
lUghtatt  indication  of  Kpevcb.  The  hea<l  vu  iiermaneutly  inclined 
(ovarda  the  left  shonldcT.  Thorax  toltnshlywdlderoloiieil;  mammitiy 
^andslargc;  alfduiuen  Oat ;  no  meoHtruatioii.  The  whole  trunk  nan 
ptfmanently  much  Ix-nt ;  cnarcapondtDg  to  thut  wita  il  mnrkcd  pkolionia 
•ith  a  ocmvextty  directed  to  tlie  right.  The  greatest  proniiut-nce  of 
tke  curve  existed  din^tly  under  ihc  angle  of  tlie  simuldor-hlndc.  The 
lift  arm  was  relailvety  well  developed,  but  the  movements  were  veiy 
nnd  hindered  br  niuM-'ular  tvnaiun  in  all  the  lht«e  joints.  The  ri^t 
•ret  was  eoOMderabty  weaker,  and  bent  to  a  maaimuni  at  the  elbow 
uid  the  vrri«t.  It  ivquirM]  eKDnidemble  strength  to  stretoh  the  con- 
tracted flexors,  and  it  was  impoMuhlp  to  atraigfaten  the  wrist  entirely. 
For  actirs  noveuient*  the  patient  availed  bcntnlf  cxclnaiTely  of  the  left 
un,  and  performed  by  it*  maans  slow,  but  to  some  extent  eAwtive, 

'  Aveiyialaablc  |A|><.*ruiioncan|enllal  maironnatkiuof  UMfpinalcutiiain, 
If  Heaua.  WlUolt  and  WnlihaBi,  U  to  be  tonnd  In  tbo  i/cdit^-dirmryUtil 
n«aMi)fi<M.  lol.  ttili.— N.  i<. 
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inoT«m«ntfl.  Urine  tind  alrine  evAcuations  wei«  paaaal  in  bed. 
The  left  le^  was  al«ci  d(4-itli>i}l}'  Utltc-r  develop™!  tlinn  lint  right,  not 
pnlr  ill  the  miijiclnM,  but  also  in  the  niobilitv  of  the  joints.  The  l«ft 
hip  Joiut  wa^  Qexetl,  oUiIiicUm],  unil  rotiitvd  inwni'ilK ;  tho  knee  slightlj' 
flexod  ;  tbe  foot  in  the  equinus  position,  but  it  vas  poMble  to 
RtT^ftUt^u  all  thi'ee  joinlH  by  mtMiiit  of  t^inniclniubln  forco.  In  the 
ri^t  leg  the  hip  nDd  koer joints  wei'e  sli^btlv  flexed;  the  foot  iii 
aerent  viu-ua  punitiun  with  n  nliKlit  div^nw  of  Hjuiiiiis.  E]clni»ioD 
was  poffiiblo  iu  tho  two  fii>t  joints,  but  the  power  of  baud  leais  not 
ttidficiuiit  tu  reduce  the  foot  to  a  nunnul  ^lonition. 

In  tbis  case  it  is  clear  that  skoliosiii  cannot  have  arisen  from 
ireigbt,  n*  iin-jwnre  npou  the  vertebral  column  by  the  weight  of 
the  body  b.id  nfver  oecuirnd.  The  miisrular  tension  in  the  ex- 
tremities, which  has  often  brought  the  joints  into  positions 
which  lire  oi>i»osi-(J  to  weight,  <ioe«  not  ullow  u«  to  uttribnlc  the 
fikoliosis  to  a  muscular  caUBc.  'ITie  cause  of  these  rigid  musea- 
iar  coufnietioim  i^i  riiidoubledly  the  serious  malformation  of  the 
central  nervous  system,  which  with  respect,  to  the  brain  may 
clearly  be  proved  by  thf  smallness  of  the  skull,  and  probably 
the  spinal  marrow  wn^  also  afTeeted,  though  extemal  examiua- 
tion  gave  no  direct  evidence  of  this. 

Rn<hitlc  nhdionis  lu  early  childhood  generally  occurs  in 
those  cases  in  which  rickets  has  involved  a  great  number  of 
boses.  It  also  hapjHMis,  as  T  have  seen  in  many  cases  of  thia 
kind,  that  the  vertebral  column  is  the  chief  site  of  the  soften- 
ing with  only  slight  participation  of  the  rest  of  the  skdclou. 

Deformity  of  the  verl^dtral  column  occurs  here  in  the  same 
manner  as  in  the  bones  of  the  extremities,  i.f.  almost  entirely 
from  weight,  wil.b  only  slight  participation  of  muscular  con- 
traction. Accidental  conditions,  such  as  carrying  weights  upon 
the  right  or  left  arm,  lying  u]xin  the  right  or  left,  side,  deter- 
mine whether  the  lateral  curve  »h:i\\  have  its  convexity  to  ih^t 
right  or  ta  the  left.  As  regards  the  internal  organisation  of 
the  body,  there  is  no  rcasivn  which  woidd  explain  the  direction, 
corresponding  with  which  fact  the  regularity  in  the  direction 
of  the  ciu've  which  is  so  characteristic  of  skoliosis  in  lnt«r 
flhildhond  is  absent  in  rickety  Mkuliosin.  The  curve  to  the 
left  oci'urs  just  as  frequently  as  the  curve  to  the  right. 

In   thirteen   cnics   of  rickety   wkoliosis   of  which   I   have 
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iMords,  ^iglit  showed  the  eoiivesity  of  the  dorwil  curve  to  the 
left,  and  live  to  the  right.  The  goiuU  diETerence  between  these 
figores  is  cansod  bj  the  email  numher  of  obsurvatioos,  and  la 
thiu  iiccidenlal ;  in  any  cajie,  however,  one  can  .lee  from  these 
Domhers  that  in  rtckvty  ^koliusis  there  it  no  particular  ten- 
dencT  (or  tlie  dorsal  curve  to  be  directed  to  the  right.  Children 
with  rickety  spin«  arc  at  the  infrcy  of  extraneous  cJrcuni- 
rtancc^,  by  whieh  alone  the  din--ctioQ  of  the  cnrvi^  i«  deter- 
mined. Neither  docs  rickety  skoUoeis  predominate  in  the 
fezoale  sex.  A*  rickets  itself  shown  no  «ich  prcdileclioD, 
neitber  does  the  cur^-c  which  is  de{>endcnt  upon  it. 

The  thirteen  ctuvt  mcntioneil  above  consist  of  eight  girls 
ad  five  boys,  and  this  alight  difference  is  undoubtedly  acci- 
dentaL 

It  is  almost  iilwayx  the  dona]  portion  which  is  cur\-ed,  be- 
cause this  U  the  middle  of  the  sj^iQal  column,  and  thuirfon.- 
tbe  Bpine,  likf  ii  ixkI,  is  mon^  eaxily  benl  in  this  part.  When 
there  in  a  curve  in  the  lumbar  region  in  the  apjio«iti!  direction, 
it  tM  quite  insignificant  in  comparisou  to  the  domtl  curve. 

In  on*-  c«Hi.-nii:il  |EiTtioular  rickety  cur^'aturct  of  the  x'Cite- 
bnd  column  are  distinguished  from  similar  car\-ature»  of  the 
booe«  of  the  Mtremities,  in  that  they  ni-ver  retrograde,  but 
lathrT  tncn-ase  in  the  course  of  further  growth.  The  rvuson  of 
this  difference  is  that  tlie  vertebral  ooltunn  is  made  up  of  a 
largr  number  of  single  boues;  the  surtacea  of  apposition  are 
under  much  more  unfavourible  conditions  than  the  epiphy«e« 
of  the  long  bones.  Therefore,  all  the  deformities  of  the 
icM  of  the  skeleton  in  enrly  life  have  completely  retrngnuled 
tn  the  course  of  lime,  whilst  the  deformily  of  the  vertebml 
n)lumn  continues  in  Qnchanged  or  even  in  an  incrensed  degree. 
Tlicre  is  certainly  one  bony  mas«  whidi  sbaree  the  fat*  of  the 
icftebral  eoliiinn  in  not  being  able  to  repair  its  rickety  dettr- 
mity,  and  that  is  th«  pelvis ;  and  as  this  is  always  affected, 
«e  am  alwiys  juslilii^l  in  assuming  thnt  the  pelvis  is  defomii^l 
ia  gtria  auffcriiig  fn.>m  rickety  skolioeis,  and  therefore  in  giving 
la  unfiivoorable  prognosis  in  re>))t-c1.  to  [nrturition  in  aner-life. 
t'litkologicaf  Atuitumy  of  Skolio^is. — The  ordinary  lixiMl 
dtotiosis  causi^  by  deformity  of  the  bones  shows  (with  rare 
ezceptiona)  a  double  or  even  a  »til!  ntore  complicated  curve ; 
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rickety  nkoUons  on  thp  other  hand  is  often  simple  Iroin  the 
beginning,  and  remains  «o.  If  ordiuiiry  sknliosiv  {iiiffmoid) 
increwes  in  the  course  of  yean  to  a  oonsiderahle  degi««,  it  (»fi«D 
happens  that  it  bwoinrs  u  itiogle  curve.  The  prjneipa)  curve, 
vhieh  is  generally  the  dorsal,  so  innressci'  a*  to  involvi;  the 
lower  and  any  ujijwr  cur\-e  thnt  may  be  present.  If  in  such  a 
case  VB  stretch  a  Ihrejid  frviin  lh<'  lip  uf  the  spiooas  jirocess  of 
Ihr*  wventh  cervical  vertebra  to  the  middle  of  tlte  racrum,  the 
row  of  the  spinouK  ^rr>c<;«Mcs  devintea  firom  it  only  towardti  one 
eid«-.  Now,  if  ill  these  com:*  we  let  fall  a  plummet  from  the 
external  occipital  spine,  this  touches  the  aacnim  far  l«  the  right 
of  its  middle  line.'  nie  whok-  upper  part  of  the  body  is  then 
puxhed  considerably  to  the  right  in  relation  to  Ibc  pelvic  base. 
If  the  lumbar  curve  predonunates  from  the  beginning,  then  it 
but  M'ldom  reaches  this  highi'St  gradt  of  skoliotic  curve. 

In  consideriDg  carefully  the  changes  which  the  vcttebnu 
undergo  in  the  course  of  skolioeis,  it  is  desirable  to  look  upon 
(he  vertebral  column  as  divided  into  two  p«H«:  an  nnt<erior, 
consisting  of  the  bodie*,  the  intervertebral  cHscj*,  and  the  longi- 
tudiual  lig»meiit.-< ;  and  a  poKtRrior,  consisting  of  the  arches,  the 
processes,  the  ligaments,  and  the  muscles 

In  new-boru  iufuntM  the  majority  of  the  vertebrae  eontain 
three  osseons  centres,  one  in  the  middle  of  the  cartilage 
for  each  body,  and  two  for  each  arch  uniliiig  in  the  middle 
Hue  posteriorly.  The  atlas  contains  only  two  centres,  for 
the  nucleus  of  its  body  coali-sctrs  with  the  liody  of  the  axis, 
and  thus  forms  the  odontoid  process.  The  bony  nnioii  of  the 
arches  occurs  from  the  fir»t  to  the  third  year,  at  first,  in  the 
ddi'sal  and  lower  cervical,  then  in  the  lumlsir,  and  finally  in  the 
atla9. 

At  the  time  of  puberty  small  bony  centres  arc  found  at  the 
t.ipK  of  all  the  spinous  and  transverse  proeessi^s.  In  the  course 
of  growth  an  upirtT  and  lower  independent  bone  nitclena 
devclopfl  in  the  cartilaginous  sidwtanre  of  the  vertebral  bodies, 
which  nuclei  at  puberty  have  enlarged  so  that  they  iitclude  the 
whole  width  of  the  body,  aud  are  divided  from  the  central  bony 

'  In  lh»iM!  cnju"*  ihf  lint  TfuaJlis  ol  inPuii&Dii:iil  t.niitmuut.  is  In  prodmiolhc 
•ijrnioiil  form.  nhoTJng  thnt  t)ic  HUpiioanI  ctuuiBO  to  a  smglu  cun-v  U  moro 
appttrcnt  than  real.— K.  8. 
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by  epiphysial  tiartllaginoua  discs.  The  asis  eitiitniiis 
oilj  one  such  cartilaginous  di«-,  tiic  ntlos  none.  Tlic  coaiplete 
coaleacenoe  of  the«e  divided  bony  centres  is  very  gradually 
|>erfeet«d,  and  is  only  ended  when  the  body  ceases  to  grow  in 
height,  that  is,  about  the  tnvnty-third  to  thctwenty-tifth  year. 
Nov  the  vtri^ynd  hodit*  und«rgi>  the  mogtt  srrioux  dcfbr- 
mily  in  skolioais.  ITnder  the  unequal  pressure  to  which  they 
are  subjected,  the  side  toward*  thir  t«iiciivity  of  the  cur^e  is 
ONuidenbly  retarded  in  growth,  whilst  the  oppoiiil«  tiido 
derelops  nomudly.  The  consequence  of  this  unequal  growth 
is  a  we\lge-»hapcd  format  iou  of  the  vertebral  bodieit,  the  edijc 
of  th«  wedge  being  directed  towards  the  concavity.  Tfae  most 
deformed  is  the  body  of  that  vertebra  which  forms  the  most 
[womincnt  part  of  tli«  principal  curve.  And  gradually  from 
thiit  point  the  deformity  subsides  npwanls  and  downwanlti.  If 
tbero  is  a  secondary  lumbar  curve  l>clow  (he  dorsal,  that 
TOftebni  which  forms  the  junction  between  the  two  curves 
•liovB  nn  deformity.  Tbe  vcrtcbnu  more  deeply  situated  dJs- 
pky,  tboogh  in  a  small  degree,  the  wedge-itliaped  formation, 
aodaoeofding  to  the  direction  of  the  curve  the  edge  of  the  wedge 
is  directed  to  the  opposite  side.  By  renson  of  this  unequal 
bone-formation,  the  \'eiiebral  bodie.*  become  in  a  high  degreo 
uynmetrical,  and  also  the  arches  with  their  s])inoU8  [>roce»e« 
bennne  very  much  changed  in  form  in  oimKe<]ueac<c  of  the  per- 
Cedly  altered  conditions  as  to  traction  and  pressure.  Kul  lie* 
■ides  this  asj-mmelry  a  rotation  exists,  which  gives  the  vertebral 
bodies  »  direction  towanlK  the  convexity  of  th(?  cnrvc,  whilst 
the  siriooos  prooejoe-^  are  tnmed  toward!)  the  concavity.  If  we 
wi^  to  determine  the  angle,  round  which  each  single  verlebral 
body  it  twist«-d  about  itjt  vertical  axis,  we  must  lie  able  to  de- 
fne  precisely  that  place  on  its  anterior  sur^c  which  was  the 
■iddle  line  before  the  ap|i«ininceof  thecurv.itur«>.  niii-deter- 
minatioD,  hownver,  is  almoiit  impossible  ft«m  the  asymmetry 
ef  the  bodies  which  has  developed  in  the  cdup^.-  of  years; 
indeed,  it  cannot  he  made  with  the  requisite  accuracy,  if, 
lor  example,  we  judge  the  middle  of  the  vertebral  body  from 
tile  spinous  process,  wo  shall  find  oiirxelves  in  error,  as  the 
Ipuioins  process  itself  lias  deviated  very  much  from  its  original 
direrilon. 
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Nicolftdoni,'  vbo  h-ns  jminlcd  out  tliiv  difBculty,  tried  to 
utiUito  the  ant«rior  longitudinal  ligament  »s  h  nienti*  of  finding 
the  oiigtiial  middle  line.  Ho  found  that  the  Bbres  of  this 
ligament  are  in  skoliotic  vertebra^  very  unr-qtiiilly  divided,  u 
they  sre  s|mr$c  and  si:punit«d  from  one  miother  on  tlie  nide 
tamed  toward*  the  convexity,  whereuH  on  llie  side  of  the  con- 
cavity they  are  very  close  and  thick.  He  cotild  not  tber*^fore 
divide  the  brciullh  of  the  li^munt  into  two  equal  jiart^  btit 
made  a  division  depending  upon  cilculntion  of  the  npprosi- 
mately  eqocd  number  of  lilaineut«,  which  division  fell  at  a 
]Kiint  between  the  two-thirds  turned  towiirds  tlie  convexity  and 
the  one-third  turned  to  the  concavity.  This  pliiee  he  believed 
to  indicate  the  original  middle  before  the  commencement  of  the 
ctirve,  »nd  from  this  standpoint  he  conl.budiil  (liut  the  skoliotic 
vertebral  column  appwired  to  show  a  torsion  of  the  vertebra  but 
that  tin-  wht>Ie  appearances  could  be  refern-d  to  acymmetrical 
bone-growth.  It  is  eitsy  to  show  that  the  middle  line  lumnined 
byNieohidoni  is  not  the  right  one.  ln«'rlion»  of  fibrous  tiasue 
into  bones  cannot  be  regarded  as  fixed  i>oints;  tlii^y  iilt*'r  in  the 
course  of  gr()wlb,  as  was  undonbti^ly  established  in  the  di:ti-uiu 
sion  on  hone-growth,  but  they  alter  still  quicker  under  abnormal 
traction,  as  is  the  cawc  to  a  very  great  degree  in  tlic  coursw  of 
akolioxi;^  Xieoladoni  might  havr  Iwcn  able  to  perceive  from 
the  unemial  division  of  the  fibreii  of  the  ligament  on  the  front 
surface  of  the  vertebral  bodies  that  here  great  changes  had 
occurred,  which  made  the  ivlatiniis  quite  unsuitable  for  the 
determination  of  the  original  middle  point.  Under  these  cir- 
oumstanecs  it  \*  unforUmafcly  quite  impossible  lo  determine 
in  asymnietrieal  vertebral  hodie;^  the  point  where  the  original 
centre  existed,  and  therefore  the  torsion  angle  of  the  separate 
bodies  ciiinot  be  exactly  determined.  Oareful  examination  of 
a  very  skoliotic  vertebral  column  is,  however,  always  sufficient 
to  show  that  together  with  the  asymmetiy  <3iiiscd  by  the  re- 
tarded growth,  no  inconwderable  degree  of  torsion  is  present, 
which  essentially  assists  in  the  increase  of  the  curve.  Now  the 
question  which  used  to  be  asktul  for  e<q)lanation  of  this  toisioo 
was  this. '  What  muscles  produce  the  torsion  ? ' 
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The  miesfion,  however,  is  not  rightly  framed ;  it  should  be 
nthrr, '  VK»l  tnechiutieal  ounditiuiiK  cutiiic  the  torsion  ? ' 

We  initflt  recollect  in  the  first  [rface  that  every  lateral 
carve  of  a  normal  vertebtBl  ootmnn  is  acoompanii^  by  ii  slight 
dt^gree  of  torsion.  Tliv  reamn  of  thiti  vonHists  on  the  one 
band,  aa  Swageimann  peroeired  so  far  back  ax  1767,  and  aii 
Heakeqoitc  recently  emphasised,  in  the  position  of  the  obliqae 
IKOeWfCr  which  do  not  penult  a  purely  btcral  cur\-ature  to 
oeenr  ;  and  on  the  other  hand  in  tl>e  great  inequality  between 
Um  Ulterior  and  poKterior  ]mrt«  of  the  vertebral  column.  The 
bodies  joined  together  by  the  (hick  iDtervertebial  diBc«  may 
be  more  easily  pushed  aside  than  the  arches,  which  are  very 
doaely  ^tened  by  the  short  tense  ligaments.  Now  as  the 
bodies  which  niooe  bear  the  weight  are  mainly  Ntibjectcd  to 
deviating  and  deforming  influences,  it  is  intelligible  that  thej 
dMJold  jMewnt  a  greater  de\iation  than  the  iirches ;  in  other 
voidf,  that  the  niiddlu  line  of  the  bodies  should  he.  directed  to 
the  ooQvezitj,  and  the  line  of  the  spinous  processes  on  the  other 
hand  to  (he  concavity.  In  this  way  the  first  slight  torsion  of 
the  vrrtebral  bodies  arises.  Now  if  under  the  induence  of  the 
ooeqaal  pressore  an  unequal  bone-growth  hait  set  in,  then  the 
vertebral  body  lies  no  longer  between  two  horiiGnntal  sar&ces, 
bat  belwevn  two  planes  inclined  towards  one  another ;  and  these 
pmh  it,  under  the  infiuence  of  the  weight  of  t,he  upper  portion 
of  the  body,  towards  the  oi>en  part  of  the  angle,  and  thus 
isovaae  the  torsion.  The  weight  forces  the  vertebral  bodies 
ntualed  between  the  obliqnc  planer  to  a  certain  degree  out  of 
tbe  TOW  of  the  upper  ones.  Tlins  asymmetry  of  gixiwth  and 
lonloa  increase  each  other,  bat  both  are  real  processeji  thmugh- 
ont^and  not  merely  apparent  processes.  Through  the  combined 
■nflomce  of  rotation  and  asymmetry  the  cune  U  often  in- 
cnMod  to  a  right-angled  position  of  the  vertebral  colamn,  in 
«hich  (lie  point  of  the  angle  i't  formed  by  the  most  deformed 
and  twtjted  vertebm. 

TlieiBe  cases  are  oAen  designated  »»  kypho-AtUiogea.  The 
Mtmection  of  lh(^«e  two  words  is,  however,  calculated  to  cause 
Binfiinoo.  We  had  reserved  the  term  kyphosis  exclusively  for 
the  defimnilies  of  the  column  e^UMit  by  spondylitis,  and  can- 
not, thenfbre,  consider  mch  an  association  of  words  auitable. 

TOt-  V.  L 
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If  «*«  iroutd  Eet(K?t  ii  i^ppciul  torm  for  thif  coodition  we  might 
indicate  it  as  gcoliosis  (/raHanma  or  mctaiirfnlaria. 

As  for  ibc  further  chaugw  whicti  n  vcrj  skoliotic  vertebral 
coltinin  KufTers,  it  in  to  be  jjointed  out.  that  thi-  (^dfjos  of  thp 
vertebral  bodies  which  iirt-  nio*t  lieformed  roll  up,  precisely 
ns  if  thu  bon<--liHKUi^  when  in  a  soft  condition  wiiii  forced  by 
ivressure  over  the  free  border  and  then  hardened.  This  appear- 
ance is  d«'ce[)tivc;  the  proce**  is  reidW  othftrwiw;.  The  bone- 
tisane  from  pressure  arrives  at  a  con<lition  of  irritated  hyper* 
plaaia  which  appears  most  distinctJj-  at.  the  edges.  The  inter- 
vertebral foniiiiintt  preserve  generally  their  normal  width; 
sometimes  they  are  widened  at  the  convexity  of  the  curve,  bnt 
only  mrcly  narrowed  at  the  concave  nide.  A*  the  vertcbrie  arc 
subjected  to  very  severe  pressure  againrt  one  another,  points, 
normally  in  contact,  are  no  Ioniser  so,  and  other  point«,  normally 
Mtjoirated,  come  int.o  eontact.  Thus  it  happens  that  old  Joints 
become  oblilemtcd  because  the  joint  surfaees  aie  now  per- 
manently separated  from  oiie  anothfr,  and  new  joints  form  in 
which  two  bone-points  permanently  act  upon  one  another  by 
pressure  and  friction.  Thus  the  i-ongli  bone-siuiaccs  become 
polished, covered  with  a  rudimentary  but  still  tolerably  «n<x>t.h 
cartilaginous  covering,  coalesce  at  the  edges  by  means  of  con- 
nective tissue  adhesions,  which  then  undertake  completely  the 
functions  of  a  closed  articular  capsule,  and  the  hollow  en- 
closed by  these  becomes  filled  with  a  fluid,  which  is  very 
niiniliir  to  the  normal  synovia.  Kut  in  the  course  of  time  such 
joint'S  may  again  disap))ear  in  consequence  of  cartilaginous  or 
bony  ankylosis.  Thus  in  the  eouritc  of  years  Iwny  union  takes 
place  between  a  great  number  of  vertebra;  indeed,  even  an 
entire  skoliotic  vertebral  column  may  by  this  process  be  changed 
into  one  undividtKl  bony  mass. 

As  the  vertebral  column  fonu»  the  foundation  of  the 
tTunk,  its  deformity  reacts  upon  all  the  bones  which  are  eon- 
neeUi!  witli  it.  First  of  all  tlie  ribs.  On  the  side  of  the 
convexity  of  tlie  curve  the  ribs  become  sepanital  from  one 
another,  and  are  crowded  together  on  the  concave  side.  Resides 
this  moreover  the  cnri-e  of  the  riba  is  very  much  altered.  The 
[wslcrior  curvature  of  the  ribs  on  the  convex  dide  is  very  much 
increased  ;   the   anterior   curvature,  however,  where  they  are 
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attach^  to  th«  *l^m»m,  approximates  a  straight  lin«.  Th« 
reverse  is  the  case  on  the  concave  adc  of  the  curve.  This 
jUtenition  of  lliv  ribs  reoctit  again  upon  those  bones  which  are 
tuppofted  ujion  them,  namely,  the  shoulder-blades  and  t.li« 
steroum.  The  shoulder-blade  on  the  convex  «do  is  pushed 
Qptrards  and  baekwnrds  hy  the  increased  backward  curve  ot  the 
ribs ;  hence  the  common  nnuic  of '  high  shoulder '  for  this  ^^lagu 
of  »koliiiMs ;  the  «hoiildLT-blade  on  the  other  side,  on  the  oon- 
tnuy,  loaeaiU  support  &om  the  atterntion  in  thv  posterior  curve 
of  the  rib*,  and  sinks  innrards,  eorresponding  t«  the  degree  of 
its  flattening.  At  the  front  surface  of  the  thorax  the  neigh- 
boniliood   of  th«   costal   cartilages  appears   Rattened   on  the 


Via. ». 
'  a,  ttBam  juttm ;  t,  mlJint  (d  iIh  lUniiini :  r.  cunTcillr :  A  muhtHj'. 

and  raised  on  i\w-  concave  side.  Thus  opposite  eondi- 
tioiis  on  either  side  oc«ur ;  the  protrusion  of  IIm;  ribs  backwarda 
upon  the  side  of  the  convexity  is  responded  to  by  an  ant«rior 
projection  on  the  nide  of  the  concavity.  I«  conseqaenc«  of 
th««>  displacemente  the  sternum  is  pressed  out  of  the  middle 
line  and  occupies  a  [xNiilion  towards  the  concave  side  from  above 
doimwnnl-4. 

The  resulting  severe  thoracie  asymmetry  is  shown  clearly  in 
the  accompiuiying  section,  which  was  taken  at  the  level  of  the 
qpphwd  process  with  tlio  help  of  lead  tubing  from  a  ciwe  of 
farj  severe  skoliosis  in  a  girl  Afieen  ycnrs  old.  The  thomcic 
avity  is  very  considerably  contracted  by  theae  alterations  in 

t.2 
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iU  vratla,  and  tbfl  coni^triction  ix  prinoipiilly  vertical  in  con- 
eequcnoe  of  the  shortening  of  the  vertebral  column  caused  by 
the  cur\-ature.  In  width  the  cavity  doi-g  not  losi-  eEitwDtially, 
for  what  thcobliqiiv  diiiiiift^fr  lose*  from  the  lefland  po:<terJorly 
t«  the  right  and  anleriorly,  the  other  oblique  diumeter  con- 
versely gainit. 

The  nsnal  aimumpljon  also,  that  the  half  of  the  cheat,  oor- 
rei>]>unding  to  the  conveidty  is  more  voluminous  than  the 
opposite  half,  is  entirely  wrong ;  for  here,  too,  it  appeuris  that 


na.4. 


the  excess  of  the  one  half  over  the  other  pos'teriorly  is  lost 
again  anteriorly.  The  gruiit  projection  of  a  skoliotic  eolumn  is 
flepedaJly  deceptive  in  this  resj>ect.  Thin  projection  i*  for  the 
tnoit  part  not  filled  with  pulmonary  tisMiie,  but  by  the  vejtehnil 
bodiefi.  Kor  by  the  toreion  thi-  vertubnil  bodies  always  approach 
more  nearly  to  the  inner  surface  of  the  rib»  corresponding  to 
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oonvexitv ;  and  in  high  degreeit  of  the  cnrre  the  front 
fOrlMe  of  thp  vertebral  bodlei;  is  applied  for  eonip  di^^tatice  to 
the  inntT  tspect  of  the  rihf.  The  latenklly  iK'vinl^d  and 
twisted  vert«brai  bodies  graduallv  draw  the  ribs  of  the  convex 
•ide  roand  tbem  as  the  tbread  i;-  vioiind  round  the  s]>or)l.  See 
the  illaslration  «f  a  itkoliotii!  thorax  aftex  Honkc,  fig.  4. 

Hence  it  i»  that  the  large  projection  of  the  tuimpback  in  to 
ft  gM&t  extent  fitlrd  with  the  litterallj  prt>8»n]  und  twisted 
nrtefatal  bodies^  Kibi>  and  vejrtebrac  may  finnlly  be  conn«c;t«d 
at  thejioinlsof  contact  by  accidental  joints,  or  they  may  undergo 
bony  wal<-*c<'nw>,  jnst  a*  the  rib»  on  llie  wide  of  tlie  concavity 
do  when  pressed  together. 

If  thv  ■kolioii*  ])rinci)inlly  nffccts  the  lumbar  vertebral 
ooluinu,  the  abdominal  «ivity  is  contracted  from  above  down- 
wartU  aiKl  the  diaphragm  is  pn'»wd  upwards.  Here,  too,  tlie 
tension  of  the  vertebrae  makes  itaelf  clearly  pcrwptibic  by  ihv 
faackwardly  rotated  transvcr»-  processes  of  the  convex  eide  raining 
the  nmu  of  the  Ku-n><l»mbalis  imtftcle«  uiiwnrd«,  whilst  the  mass 
of  mtucles  on  the  concave  side  sinks  in  beeatijie  it  loAe^  itit 
natiusl  suppoft  by  Ibc  forwiird  rotation  of  the  transver^'e  pro- 
ceases  of  the  i-ertebni>  on  tliia  side.  The  more  the  shortening 
of  the  lumbar  vertebral  column  from  cnn'ature  occur*,  so  moob 
the  deeper  do  the  lower  r!b«  sink  until  they  push  against  the 
crest  of  the  ilium,  or,  passing  this  crest,  lie  deeply  in  the  tliae 
fotn.  The  pelvis  in  i;^'nenil  suiters  no  grcst  deformity  in 
dooliosis.  Prec-iie  measuivmentfl  indeed  show  clear  «igni<  of 
■fjmiinetricat  formaticqi  of  these  bones,  hot  the  deformity  is 
•ddotn  so  important  .is  to  cause  a  hindranee  to  {xtrtiirition.  If 
tbo  •boctening  of  the  abdominal  cavity  Irom  the  curve  of  the 
lambar  vertebral  column  is  not  so  considerable  as  to  cause 
mtnelion  of  space  for  the  normal  development  of  the  pregtiant 
nterns,  skoliotic  women  nuiy  joss  through  several  pregnancies 
without  serious  danger.  An  exception,  however,  mnst  be  m»de 
in  tlie  case  of  rachitic  skoliosis,  already  mentioned,  dating  from 
earliest  ehildhofxl,  in  which  severe  pelvic  deformity  is  almost 
always  present,  and  causes  a  serious  hindrance  to  pnrturition. 

Tlins  there  is  by  no  means  the  close  connection  between 
defonnity  of  the  pelvis  and  tlmt  of  the  vertebral  column  which 
one  might  be  disponed  to  ajignme.    The  most  serious  forms  of 
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the  obliquely  oontract«d  pelvis  which  Is'agele  describes  had 
not  led  to  Mkoliosis ;  on  the  other  hand  rery  eorious  (not 
nichilic)  Mkoliottia  may  exist  without  eituKiug  any  coiindernblc 
malforiuatioii  of  the  jtelvis.  It  is  often  asserted  that  the  jielris 
in  skoUositi  is  rotJited  about  its  vertical  axis,  so  that  when  look- 
ing at  the  front  surface  of  the  body  the;  one  anterior  superior 
spine  is  nearer  to  the  spectator  than  the  other.  For  the 
decision  of  thi«  question  it  it  ueci.-i;siiry  to  determine  wliat  part 
of  the  front  surface  of  the  body  we  should  take  as  our  guide  for 
this  judgment.  If  wi:  rhouKc  the  »I«niam  and  pUto.- uurKcives 
opposite  to  the  patient,  ao  as  to  he  directly  in  front  of  tJiie  bone, 
then,  in  feet,  one  anterior  superior  spine  does  project  more  than 
the  other;  if,  on  the  otJier  hand,  we  place  the  patient  ctraight 
before  us,  with  the  feet  together  and  the  knees  pressed  together, 
then  both  spines  are  lit  ihv  Bame  distance  from  the  spectator; 
on  the  other  hand  the  upper  pjirl  of  the  trunk  appears  twisted 
as  regards  the  )>elvis,  so  that  the  shoulder  corresponding  to  the 
convexity  of  the  dorsal  curve  lies  further  forward.  But  as  s 
symmetrical  hasi:i  i&  a  neceiwaTT  rei]uii-cment  for  judgment  »» 
to  the  presence  of  rotation,  we  must  not  say  that  the  pelvis  is 
rotated  about  its  vectieal  axis,  but  that  upon  the  ba*iji  of  the 
»ymmetrical  pelvis  the  upper  jiart  of  the  liody  is  rotjited  about 
its  vertical  axis.  There  is,  however,  a  constant  rotation  of  the 
pelvis,  but  it  is  about  ittt  Ininsverjie  axiw.  As  every  pnojet-tion 
forwards  of  the  vertebral  column  is  followed  by  an  increased 
pelvic  rotation,  so  every  diminution  of  the  lumbar  curve  leads 
to  diminution  of  that  rotation.  Ttio  inlet  of  the  i>elvi»  approxi- 
mates to  the  horizontal.  Now  as  every  skoUotic  cune  of  the 
lumbar  vertebral  column  assumes  in  the  course  of  time  from 
rotation  a  backward  tendency,  which  changes  the  normal  lordosis 
into  a  carve  in  the  opposite  direction,  so  we  also  always  find  in 
these  cases  a  rotation  backwards  of  the  pelvis,  corresponding 
jxtri  pansu  to  the  degree  of  the  Kickward  lumbar  curve. 

In  the  skulls  of  individuals  with  severe  skoliosis  Sterne ' 
found  no  great  deviation  from  the  normal.  So  long  as  sko- 
liotic  [icople  are  able  to  hold  their  heads  upright  there  is  no 
enune  for  iiueijuul  skull-devclopmeut.  If,  ou  Ihe  other  hand, 
the  skoliosis  is  so  great  as  to  cause  the  head  to  be  permanently 
1  RMmc,  mttft'i  Arehiret.  1834,111. 
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sunk  on  one  side,  es])ecia]ly  wlivn  tliiH  oocure  before  (hr  unci  of 
boae-growth,  (hen  marked  aeymmetry  in  the  skull  can  hardly 
b>!ab««nt.  HowcverthccaHefiuieverymreia  which  skolioeisat- 
tsins  nich  a  degrees  ns  (rt  cuu«c  tbc  h*sid  U>  »iuk  u]K>n  one  nde. 

Tbe  extreme  length  of  the  extremities  in  crippled  people  is 
often  referred  to;  it  is,howcvt-r, onljthe  dispro)>orlioD  bt-twrccn 
lite  length  of  the  e-itn-mi  ties  and  Ihiil  of  the  hody  wliieh  strikes 
the  eye.  The  extremities  sre  not  abnormally  long,  but  the 
trunk  is  abnormally  short;  the  bum^  of  the  leg»  not  being 
diseased  hare  attained  tbeir  normal  length  ;  the  trunk,  on  the 
other  hand,  frooi  it«  support,  the  vertebral  culuimi,  beinj;  bent, ' 
hfts  rem&ined  too  short. 

In  all  cases  of  severe  skoliosis  the  muscles  of  the  bsck^  both 
at  the  convexity  and  at  the  ootioavity, are  thin,  {xillid,  and  when 
axanuned  microscopically  appear  fatty.  ThiH  is  the  simple 
ooDsoqacncc  of  a  skoliolic  trunk  ulmwt  com])]etvly  losing  it^ 
paver  of  movement  from  tbe  pressing  together  of  all  \Xs  bones, 
tt«  mu«cl<^  being  much  less  used.  In  cases  of  commencing 
ckolioms  in  youth,  in  vliich  previse  eicaniiuation  has  bevu  made 
■poal  moriem,  the  muscles  situated  at  the  convexity  appeared 
more  atrof)hied  than  those  at  the  concavity.  This  only  proves 
that  tbe  mnsclea  of  the  convex  side  are  placed  under  more 
iui(an>ujab1e  drcumslances  tluin  are  those  of  the  concave. 


Tbe  latter  become  shortened  as  their  origins  and  inser- 
titMU  are  apprvxiuuiled,  and  only  gradually  become  disused; 
while  the  former  are  lengthened  by  tJie  se^iaration  of  their 
origins  and  insertions,  and  are  stretched  tightly  over  the  \>to- 
truding  bones,  whereby  ttiey  dttgenvrate  still  more  quickly. 
Tbeae  bets  afford  no  basis  at  all  for  a  theory  of  a  muscular 
eanse  for  skolioeis.  Bouvier  made  a  very  conclusive  ex]>erimeut, 
m  oppoMtioD  to  the  theory  that  the  muscles  have  n  great  id- 
flneoce  in  the  production  of  ^knlioKix.  He  hung,  directly  after 
d«atb,  the  body  of  a  girl  twenty-four  years  old  afflicted  with 
skoUofijs,  by  tlin  head,  with  a  cousideiublc  weight  attached  to 
the  feet.,  and  carefully  measured  the  length.  Then  he  divided 
ringly  all  the  mu!-cles  which  one  could  ]>08»ibly  vupjxiirc  capable 
of  prwvrring  the  curve  by  their  ct^utniction. 

No  lengthening  of  the  body  resulted;  affording  u  clear  [troof 
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that  the  curve  was  exclusively  caused  b;  the  form  of  the  bones 
held  together  by  th«  ligainoutK.' 

The  aIt«mtion  in  nhape  of  the  bony  valla  i»  very  tterioiig, 
and  notumlly  reacts  upou  the  thoracic  and  abdominal  viscera, 
yrUieh  are  thus  coiii])rowit?d  and  dwphifi'd. 

The  vertebral  canal  follows  the  curve  of  the  vertebral 
column  and  kccpx  about  raidway  Iw-lwct-n  the  curve  of  the 
bodies  and  of  the  spinous  processes.  The  qiinal  marrow 
follows  the  curve  of  the  vcitcbral  caual,  though  in  a  somewhat 
les*er  degree  as,  mi  account  of  (lit-  inobiUty  which  the  cerebit^- 
spiiml  fluid  allows,  it  follows  the  curves  in  a  somewhat  short- 
ciii'd  riiutf.  WHicre  the  cord  is  adjacent  to  the  convexity  of 
the  principal  curve  it  is  often  somewhat  HuttcDcd  but  with- 
out any  very  marked  change.  As  n  rule  the  »piiiul  marrow 
•coommodates  itself  very  well  to  these  silterations  in  [xisiticni, 
taking  place  as  they  do  gradually  during  several  years,  so  that 
it  is  very  rare  for  disturbances  of  mobility  or  sensibility  to 
occur  from  disi-ase  of  the  spinal  marrow  in  these  case*.  On 
the  other  hand  the  intercostal  nerves  arc  of)«n  compressed 
and  disphwcd  u]xin  the  side  of  the  concavity  of  the  curve  frcMn 
the  apiiroximation  of  the  ribs,  a  fact  wliieh  explains  the  inter- 
costal uenralfria  from  which  seiferely  skoliotic  people  so  often 
suffer  in  old  age. 

'  *  Hr.  John  .Sliaw  fuuud.  u|yiii  ilistvcliuti.  tluil  Llic  liiiin(-1<.'«  tiuil  Bilrojilihid 
upon  tbo  corii.'iive  xiil^uiiil  li(>»liin  tiimul  ilie  iirrvnii  IJinl  siip|>Il>'Hl  Ihwto  iniiw^W 
"  (]imi[ib<l)erl  to  If^  tlinii  onn  linK  tlwit  nutiira)  jaizi!"-  -n  eoDilillon  nhlch  he 
BuppoBWi  •i'-peiiileil  n[>t>n  tin:  ntrophlnil  lyindllion  iif  the  luuiiclca. 

'  Mr.  liny  disiPoMd  O  ciae  o(  sptpic  luttml  curvnture  lu  the  cprvleol  hikI 
oppcr  doniivl  vcrtebnc.  convu  to  Itic  li^ft,  in  n  yuui>)f  wouiau.  awed  'JS,  vrho 
died  trom  [ever.  Tlie  iiiuBdMof  llipdwi.  boih  bet>^rc nod  lisliiutl.  »tre  vpry 
focbly  developwi  ami  («lo,  ■'Tlic  inl«rco«liila  of  the  left  »ldi!  hnil  luel  llie 
luiiiil  cburucteriNlilcx  ut  iiiiixcnUr  l.iiimn  "^wnK  degvncralcd  to  n  mnrc  mnni- 
bruuous  exiMinHlnn.  The  Niom-lumballii  luid  longifHUnns  tluni  od  both  (ildrt 
wtrrri  "  C'tiipnrativelylnrKe  and  powctful."  The  abdominai  uiuacles  were  large, 
tiut  )«i[lo»k  of  "  tlic  gvDcnil  ftelilpui-KB  of  Ibo  iiitegml  stniulure."  Tlic 
dinplirflt^m  wm  vet;  powerful.  Atl)^ii\|jt)i  to  HlniiKbten  tbu  Kpiiiv  ul  tliia  sbi^ 
vt  (bo  diHwcUon  ciiuBed  lliv  lumlxir  faooia  lo  beooiuti  (vuti)*  and  re^iiitiiTit. 
Tliat  tuaciB.  Ix'iti^'  rliviiti-d  lr:iii"»oniniy,  eitetmir-n  cniweil  only  h  Miparalicin  of 
tbo  cm  lihiT".  lo  till.'  ■'Xtf'nt  of  half  an  Ini^h.  Although  hII  thn  nmncla  wore 
reniovi>d,  no  iTiniimtl  force  could  ]itrnlgbt«n  the  spine.  l'h<-  intervertebral 
flbro-cortilnflcB  were  thinned  on  the  cuncmc  and  thiokentd  apoii  Ibu  uonvei 
■idcol  the  jpine;  ihoir  claitlcitj-  wtt»  lutt.'—SHr^frji  qf  DtformiHc;  \>y  Nubl« 
Smith,  p.  l"C.-N.  S. 
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The  displuccment  of  the  vertebral  ooliimn  and  #temnin 
modifies  the  shiijtc  at  the  thomcic  cavi(y,  nnd  thus  allprx  the 
position  of  the  lungs  and  heart.  The  heart  at  fir^t  bears  very 
ooosidenible  displacement  without  hami,  the  mechanism  of  ita 
falvea  doea  oot  suffer,  but  when  flio  ptient  attains  to  old  age 
the  mavcubir  substance,  in  cases  of  sereri*  skoliosis,  usually  be- 
comes pallid,  relaxed,  and  easily  torn.  The  lungs  also  adapt 
tbemselres  at  first  very  well  to  the  altered  conditions  of  the 
tbonx.  They  thus  accommodate  tlieiiiAelveA  to  the  alteration, 
tb«tr  volume  being  reduced  correapondingly  to  the  diminulioo 
of  tpme  in  the  thonz,  and  they  act  in  a  sufficiently  effective 
maoner  for  the  requirements  of  ordinary  life.  The  ino«t 
wsential  or  ulino!:!  the  only  respiratorii'  muscle  in  ekoliotic 
people  is  the  diaphragm,  as  the  ezpantiiDii  of  the  thorns  by  the 
ndnitg  of  the  ribs  does  not  take  place.  This  muscle,  however, 
toflen  eouRiderably  in  it«  power  of  iK-tion  &om  the  atiymmetiy 
of  its  attachment  to  the  altered  thoracic  walls. 

8tDoe  the  days  of  Morgagni  we  know  that,  the  aorta  fo11o«-8 
the  curves  of  the  vertebral  column,  as  also  do  the  vena:  uxygos 
and  cava  inferior.  The  o.<«ophagu8,  on  the  other  hand,  leave* 
the  vertebral  column,  aii<i  |>iiN«tts  from  the  phitryns  vertically 
downwards  to  the  cesopbageal  foramen  of  the  dLaphragm. 
Corresponding  to  the  approsimatiou  of  these  two  point*,  it 
■faonen^  comtiderably  in  it«  substance,  and  forms  no  folds  or 
projections,  thv  stomach  aud>  intestines  are  pushed  aside 
and  comprewed,  hut  arc  not  much  displaced  ;  the  liver  almost 
always  shows  deep  im|treflsions  of  the  depressed  lower  rilw,  and 
ia  generally  dimini!>h<-d  in  sixe;  the  spleen  is  small  and  atro- 
phied^ aomet  imes  displaced  into  the  fossa  iliaca;  (he  kidneys,  too, 
ate  puibcd  aside  and  compresaed,  especially  in  lumbar  skoliosis. 

Sfmtamatoloff}/  of  ShUioais. — The  symirtoms  which  are 
piulaced  by  skoliosis  depend  essentially  upon  the  degree  of  tlic 
diMUe^  Although  no  clear  diri^ionii  can  be  made  between  the 
dgliCat  eurvatiire  iJasi-ing  gradually  into  the  mvst  severe,  yet 
tir  better  comprehension  vc  will  describe  three  degrees  of  the 
afliselioo.  in  the  f\r*l  degrtf  the  commenctng  symptoms  of 
OBTatdre  only  show  t)iems<>lves  on  carfful  exaniinatiun  ;  in  Ute 
ateond  dtgrti  the  oiir%-e  is  clearly  marked  out,  ao  that  it  is 
iceofptiaed  at  the  first  ghince  when  th«  hock  ts  bared ;  and 
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fmaWy,  in  the  third  tUffree,  the  curve  baa  increased  to  an  un- 
doubted humpback. 

A  skoliosis  of  Oujirnt  deyre^  is  very  difficult  to  r«cognl«e, 
because  here  the  line  of  the  spiuous  processes  is  still  perfectly 
elrni^tit.  But  by  means  of  torsii^n  the  vortttbral  bixlit-if  way 
be  already  i-'OiisidcniMy  di.iplace<l.  We  perceive  this  from 
Uie  inequality  of  the  two  sides.  Thus  in  ordiuary  skoliosis 
tiiere  is  louod  a  flight  projuctton  of  llie  right  ribs,  by  which  the 
right  slioiildej'-bhiile  is  pushed  a  tittle  upwards  and  backwards, 
and  the  side  contour  of  ihv  right  half  of  the  thorax  sliow»a 
itotnentiat  fuller  curve  than  that  of  the  left,  which  is  especially 
noticeable  in  the  lower  thoracic  rt-gioiu  The  ribs  of  the  left 
tiide  of  the  back  ari-,  on  ihe  contmry,  somewhat  flattened  and 
the  shoulder-blade  to  oonHc<|uencc  lies  Komewhat  lower  than  the 
right;  aI»o  the  iiurs  whirh  p:i»in  from  the  neck  \a  the  shoulder 
show  on  the  two  sides  (when  earefuUy  compared)  a  slight  dis- 
similarity. Upon  the  front  surface  of  the  thorax  there  are  »o 
different-e.-'  t^  be  remarked,  as  a  rule,  but  sometimes  the  region 
of  the  rib  cartilages  on  the  left  is  a  little  morti  prominent  thnn  on 
theother  eidc.  In  ihe  lutrdrar region  the  ma»s  of  the  leftsacro- 
lumhuliii  muscle  is  somewhat  pumhed  upwards,  and  is  clearly 
firmer  and  harder  Ihnn  the  right.  l"he  left  iliac  crest  only 
slightly  projects,  beisiuse  the  vertebra!  (-■■Iiimn,  beudiug  towardJt 
the  left,  carries  with  it  the  soft  parts;  the  right  iliac  crest, 
on'  the  other  hand,  fornis  ii  distinct  prominence,  because 
ihe  soft  pitri.s  covering  it  are  drawn  somewhat  towardtt  the 
deviating  vertebral  column.  This  ditFcrcnce  in  the  lumbar  and 
pelvic  regiouji  will  not  eiiHiIy  escnjie  a  pnictined  eye.  Crossing 
the  arms  over  the  chest  in  order  to  remove  the  shoulder-blades 
ferther  from  the  vertebral  column,  and  bending  ihe  body, 
certainly  ttllow  the  line  of  the  spinous  processes  to  protrude 
inure  clearly,  but  ihey  also  diminish  the  lateral  inefjualities. 

Since  in  these  cases  the  line  of  the  spinous  ]>roccsscs  shows 
no  deviation,  this  itietliod  of  examination,  which  is  so  frequently 
had  rtx'oni-se  to,  is  not  especially  suitable  for  the  diagnosis  of 
incipient  nkoliosin.  The  i)rone  position  makes  no  reni  diffcr- 
vnc<-,  but  the  lateral  dis!<imilanty  i.i  not  so  much  markeil  as  in 
the  upright  position ;  and  thus  this  position  is  equally  un- 
fitted for  our  recognition  of  slight  degrees  of  skoliosts.     Now 
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as  both  balires  of  the  back  are  ^Idgm,  or  perhaps  never,  per- 
(ectly  fijm  metrical  I  il  is  diffivull  to  ilingnose  eurlj  skuUosis 
from  these  siimll  difference*.  N^verthi'leiLa,  we  ean  hnrdiy  rrr 
if  we  find  that  the  right  side  of  the  dorsal  and  the  left  side  of 
the  lurobftT  rt^un  an-  H>iiiii^wh»t  miflcd,  whilst  the  opposite 
ades  are  slightly  lowered. 

In  the  seevnd  degree  the  line  of  the  spinous  pixKesaes  already 
exhibits  ■  distinct  deviation.  We  sec  this  throufrli  the  skin, 
bat  we  also  feel  it  when  we  draw  the  hand  down  over  the  hiiuk, 
with  tbe  tip?!  of  tliv  »e(i>iid  luid  third  finj^ens  pn-sscd  firmly 
together  in  eucb  a  manner  that  the  apinoiis  procen^fs  nrw 
between  thr  fing<^r-ti]iti.  If  we  repeat  this  stroking  several 
times  a  {lali;  ittniik  ri-iiiaint(  over  tho  npitimis  processes,  whkh 
raarka  the  curve,  whilst  the  parts  pressed  on  become  red.  The 
right  rib*  now  priiject  distinctly  backward!*,  and  innkc  the 
shoolder-blude  pioniinent ;  the  left  riba  are  ntuch  depnes-ted, 
and  the  slwnlder-blade  correspondiiigly  fallen  in ;  the  upper 
»hi>ulder  line  i*  higher  at  th«-  right  than  at  the  left,  Howevvr, 
it  sometimes  hapjiciis  that  the  left  shoulder-blade  is  the  higher, 
ftod  ir«]K!eially  when,  with  incri:di«e  of  the  doml  cun-ature,  an 
opposite  ooin|>eDKat ion  cun'e  has  already  develojied,  which  a^iin 
pniject*  the  np]>iTiiiust  ribs  on  its  own  side.  On  the  anterior 
auriaoe  of  the  thorax  the  region  of  the  left  eontnl  cartilages  is 
diadnctly  prominent,  and  in  severe  cases  the  sternnin  has 
already  left  I  he  middle  line,  and  hiislakeii  a  direction  from  right 
to  left  from  above  downwanU.  In  the  Itiiubar  region  the  left 
aaaro-lumbalis  muscle  is  distinctly  prominent  and  hard  to  the 
touch  ;  the  corrcsjwiidJiig  muscle  on  the  right  is,  on  the  other 
hand,  sunken,  the  right  cre^t  of  the  ilium  dearly  protrudes,  awl 
above  it  ie  to  be  seen  an  obliquely  coursing  cutaneous  fold;  the 
left,  on  the  other  Imnil,  i«  uoiieealvd  by  the  soft  jjarts.  which 
are  jKuhed  over  it.  Unilateral  curvature,  whidt  itt  seldom  to  be 
met  witl>,  i-ven  in  the  first  degree,  is  hardly  ever  fomid  in  the 
Meond  ;  but  nlniost  always  either  thedor«alorlhelunilKircurvo 
i*  the  more  clearly  expressed,  and  in  about  equal  frequency  in 
either  msr.  If  the  dorsal  curve  prepoDdemtes,  (he  position  of 
tht*  pelvia  ne^ii  no  gjK'ciiil  altentiuii ;  but  if  the  luinlnr  curve  is 
the  more  pronounced,  we  must  always  obser\'e  carefully  whether 
the  side'  of  the  pelvis  corresponding  to  the  convexity  of  this 
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«urve  X*  iiot  toiiiewtiat  liwer  Ihan  the  otliir ;  a  coDditioii  which 
can  only  be  the  oonsequence  of  a  shortening  of  the  left  leg.' 
Such  real  iihoTt«iiiiig,  when  proved  lo  rxiiit,  is  of  great  im- 
portance, as  by  its  coinpenaation  the  pelvis  is  made  horizonlal, 
«o  that  the  vertebral  cohmin  am  rise  perpendicularly  upon  it. 
For  proof  of  this  we  mnv  sirip  tin-  jNilieiit,  place  him  in  the 
horizontal  position,  and  then  measure  with  a  tape  from  the 
anterior  guiH-rior  spine  on  euch  side  to  the  outer  malleolus ;  yet 
this  method  is  not  very  reliable,  as,  apart  from  the  inconvi^- 
nience  with  which  it  is  attended,  it  gives  no  certain  resnlta. 
It  it  better  while  the  feet  are  clotted  and  the  knees  preiised 
together,  to  let  fall  an  ordinary  pUuub-lioe  fi-om  the  anterior 
saperior  spine  of  the  ilium, and  to  compare  the  length  on  either 
side,  or  ehie  to  let  the  patient  hang  by  the  hands  from  a  hort> 
sontal  bar,  nod  tlien  lo  obm-rve  whether  the  feel  an;  level. 

The  most  effective  method  of  measuring  appears  to  me  to 
be  the  following: — A  perfeetly  fint,  board  with  a  scmiciruulnr 
piece  cut  out  bears  a  small  apirit>level.  Two  jioints  of  the 
section  arc  now  placed  .igainst  two  corre?pon<hng  jiointa  of  the 
pelvis,  and  the  air-bubble  of  the  spirit-level  «ihows  whether  one 
side  lies  lower  than  the  other.  If  we  seat  a  patient  affected 
with  dceided  iiKtpiality  of  ibi;  legs  upon  a  horizoutul  surface, 
the  lumbar  curve  is  at  once  diminished,  as  now  the  legx  have 
no  influence  and  the  body  is  »ui)ported  directly  upon  the 
horizonliil  surface  by  the  tuberositiei!  of  the  ischium.  The 
following  case  may  serve  as  an  example : — 

Martiin  K .  aged  nine,  was  nttdckod  in  her  foorth  year  with 

perioMtiiU  of  the  right  liliin,  which  prodnced  BUppurtttiou  iinil  sJied- 
ding  of  a  saiall  si't|ii«s1riim,  mid  which  (inidly  healed  up,  after  a  year 
and  a,  half,  with  a  cicatrix  involviug  the  boue.  la  llie  iiintli  yew  tho 
mother  rciimrkc*!,  for  the  first  time,  a  riirve  of  the  vertebral  column, 
which  hud  ulrtiidy  reached  a  tolerubty  high  ^ulc.  Exuniiiuilinn  of 
the  child,  whose  height  was  llC  cm.,  showed  iu  the  lumbal'  portion 
of  tho  vnrtebml  column  a  nevere  cuvvo,  with  its  convexity  to  tho 
left,  and  a  soialler  compensating  dorsal  curve.  It  struck  me  at  onee 
thnt  the  toi't  "iJo  of  thi5  putviji  wii-i  considt-Tably  lower  tbiui  the  right, 
and  cai'cful  lueasuivment  gave  2  em.  of  diffeience,     liaiaing  tho  left 

1  hare  uiHt  Willi  oitans  in  whiuh  one  lidu  of  tlie  pelrlii  was  sbaoRnaUjr 
minlTnr  than  tho  olher.^X.  B. 
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Iwlf  o(  tbr  pdvu  to  this  extent  cuiaad  tlia  curve  to  diMppear  almost 
eonipletely.  Huvturenuoot  of  Uie  l(^  pmvvi  tbnt  lh«  [irevioasljr 
tSbcttd  tibia  was  1}  cat.  longer  thaji  tbe  soimd  one,  ^o  tliat  the 
low^  poMitioii  of  tlio  toft  half  of  th«  pelvis  wiu  thus  entirely  or  al 
least  for  Uw  most  put  cxplaiued. 


<  The  dorml  curve  of  the  second  gratie  is  at  times  made  to 

disappear  hy  exerting  strong  |)T«ssure  with  tbe  right  hand 
■g«hut  the  right  *id<*  of  the  ttiorax  whilst  we  nuik«  a  couoter- 
prenare  vith  the  knee  at  the  level  of  the  left  hiUf  of  the 
jjelvis  and  with  the  le^  hand  in  the  left  axilla,  if  we  wish  to 
drt«miiD«  the  inteiiaiily  of  the  curve,  we  stretch  a  thread 
from  the  tip  of  the  spinous  process  of  the  seventb  cervical 
vertebra  to  the  middle  of   Ihe  base  of  the  Hicrunif  then  ve 

■  notice  tbe  vertebra  apon  which  the  thread  cuts  the  line  of 
■pinoiu  processes ;  and  thuswc  find  the  place  of  union  between 
the  two  curves.  Above  and  Ijelow  this  vertebra  we  distinguish 
the  d^ree  of  cunature  by  the  dirtction  of  the  thread.  '\"et  we 
most  always  remember  thjit  vn;  have  not  found  by  this  the  real 
cnrre  of  the  vertebral  bodies  because  the  latter  is  always  more 
eongiderable  than  the  curve  of  the  spinous  processes. 

Curves  of  thi*  grade  are  mostly  still  (wrjieiidicular,  i.«.  the 
[danimet  let  fall  from  the  external  occipital  spine  still  touches 
the  middle  of  the  ba*e  of  the  s.icnmi ;  yet  sometimes  it  may 
dll  to  a  certain  d^jee  away  from  it.  Tbe  horizontnl  position 
on  the  abdomen  does  not  materially  diiniDisb  the  curves,  hut 

■  the  vertical  su^jx-n^ion  of  the  bi»dy  by  a  collar  sup[)r>rting  tbe 
rhin  and  the  bat'k  of  the  head  always  effects  a  diminution  and 
•ometimes  removes  the  curve  completely. 

In  the  third  prade  that  eur\'e  which  iii  tin-  second  grade 
«U  tlic  principal  one  now  absorbs  the  other  curve,  and  thus 
forma  so  great  a  prominence  that  ilie  name  of  humpback  may  now 
be  snilably  applifl  to  it.  The  jwrpendicnlar  plummet-Une  let 
bill  from  llie  external  occipital  spini'^  now  always  lies  to  one  aide 
of  the  middle  of  the  sacrum,  as  tbe  whole  body  is  bent  to  one 
siile.  The  correction  of  the  curve  can  now  be  no  longer  made 
by  strong  pressure  of  the  biinds,  and  even  vertical  suspension 
doe*  tK>t  diminish  it  much.  As  to  tbe  lumbar  cm^-e  there 
cnits  ID   the  left  lumbar  region  ■  considerable  bony  pro- 
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minence  direct«(I  backwards  and  to  the  left,  Ihe  left  crest  of 
the  ilium  is  qiiiU-  covfred,  the  right  protrudes  oonsidtrably,  the 
lower  ribs  on  both  aides  lie  deep  in  the  fi>«8B  iliuca.  In  the  case 
of  the  dorsul  cu^^*e  there  exists  on  the  right  side  a  grtsat  bony 
promiiience,  convex  hadkvfwd*  and  tu  Ibc  right,  which  project* 
the  Mhoulder-blade  backvards  and  outwards,  or  in  the  most 
Herere  case*  nifij  eveJi  displace  it  externally,  and  project  iibovc 
its  uppej-  margin.  On  the  front  of  the  thonw,  too,  great  in- 
eqnality  is  also  to  be  found. 

It  is  not  every  case  of  iikoliosiA  wliii-h  pii«ses  through  all 
three  grades.  The  affection  may  remain  slutionary  in  any 
stsge,  but  even  in  Ihe  slightest  skoliosis  of  a  girl  from  ten  to 
twelve  years  of  age  it  is  very  difSciiIt,  nay,  iilmosl  impossible, 
to  predict  hovr  the  deformity  may  alter  later  on.  Some  unfor- 
tunate CHsert  (even  in  youth)  paas  through  nil  these  grades  in 
the  course  of  a  very  few  years,  probably  because  the  hones  are 
very  soft.  In  moat,  ciuieiit,  however,  in  which  clear  signs  of 
skoliofis  exist  it  ceases  to  increase  at  the  beginning  of  the 
twcntiethyearof  age,  when  growth  in  height  is  about  completed, 
either  in  the  stage  of  high  shoulder  or  of  liigh  hip,  which  may 
still  be  hidden  by  extemul  coverings.  Xcvertheless  this  hall, 
in  progrt^s*  is  by  no  means  permanent.  If  the  girl  marries  we 
often  observe  that  she  becomes  more  deformed  atler  every  par- 
turition, especially  if  she  goes  through  a  great  number.  Preg- 
nancy and  childbirth  have  oAen,  as  the  history  of  paerperal 
osfponialacia  shows,  a  weakening  effect  upon  the  bones;  and 
wheu  the  vcrtebnd  column  hsw  already  deviated  from  the  middle 
line,  this  etfeet  shows  itself  in  cases  which  would  nthcrwise  be 
uuatl'ected  by  it. 

In  okl  age  every  vkoliosix  increases,  and  often  to  a  frightful 
extent.  Senile  soHening,  which  cilum-s  even  the  «traightest 
vertebral  column  to  sink,  allows  deformity  to  ot-cur  to  a  muoh 
greater  extent  when  skfilio^i*  dlrcady  exists.  Privation,  trouble, 
and  iinxiety  may  also  add  to  the  effect  of  age, 

The  resnttfi  which  skoliosis  produces  upon  the  general 
licdltb  differ  greatly  iiccordiiigl"  itsdcgn-e.  The  firsl  grade  con 
only  be  considered  as  a  slight  ahnonnality,  it  is  att:ended  with 
no  disturbonces.  and  even  the  outer  form  of  the  clothed  body 
may  appear  perfect.     The  second  grade  always  produces  defect 
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in  tlie  symmetry  of  the  csttma]  a{>p<>jmncc,  which,  even  when 
the  inequality  of  the  two  sides  is  removed,  utill  si  on^-i;  strikes 
th«  pmelitMN)  l^yi^,  i^ven  through  (ht-  clothes,  oD  account  of  the 
shortemng  of  the  upper  part  of  ihe  body,  the  great  projection 
«f  the  buck,  and  th«  iurgi;  fircinnfvrcnw  of  the  vaist.  Other- 
wise this  grade  does  not  cause  much  disturhtmc^'.  SkoUotic 
giriF  arc  certainly  very  uficii  chlorolic,  menstniation  is  delayed 
and  irregular,  but  it  iii  doubtful  if  these  djst  iirbiinces  arc  ta  be 
regaided  as  causes  or  effect*  of  ekoliosis.  The  third  grade 
mhraye  canK<-i«  bad  results  to  iJie  g<-ni'ntl  health  by  interftrrlng 
with  respiratim  and  circulation.  The  diminished  breathing 
siir&c«  of  the  couiprened  lungs  onmpoU  a  superiicial  and 
npM  reipiratioM,  which  although  suflicif^nt  for  the  occupations 
rf  ordinary  life  quickly  becomes  insufficient  during  severer 
effocts,  »ach  ns  ninnlng,  mounting  xtnini,  &c  and  ia  even 
banly  sufficient  for  loud  speaking  or  singing. 

Exceptiooai  com^  however,  occur  in  which  skoliotic  people 
derdop  s  remarkably  high  degree  of  bodily  strength.  1  once 
SBV  a  roan,  formerly  a  joiner,  forty-eight  years  old,  with  a 
sem«  skoliosis  and  progressive  mu»cnliir  utrophy,  lying  liel|>- 
lr*t  in  the  hospital,  who  stated  that  from  his  twentieth  to  his 
thirtieth  year,  althoogli  even  Ihcn  hie  right  shoulder  wad  very 
mocfa  pTotmdcd,  he  had  jioaaessed  a  high  degree  of  atrengtJi. 
He  bad  be«n  able  to  lid  a  hundredweight  with  the  Uttlc  finger 
of  either  hand,  and  in  carrying  heavy  pianofortes  he  had  with 
hit  |ir>minent.  shoulder  lifted  quite  five  hundred  weight.  Victor 
Hogiv  therefore,  does  not  err  when  he  a^^cribcs  to  Qnasimodn,  who 
i«  afferted  with  congenital  Hkoliosiii,  eiionuouK  bodily  strength. 
i?kclio(ic  people  often  suffer  from  palpitations  and  other  irregu- 
larities of  the  action  of  t)ie  hvaH,  an<l  th<-  small,  flabby  heart 
it  geuenUly  unable  to  propel  the  btood  through  the  body 
with  the  necessary  energy  in  consequenci-  of  the  abnormal 
TMilance  caused  by  the  twi»<ied  coarse  of  the  aorln.  Venous 
ftuu  is  consequently  an  influential  factor  in  the  di9e.is«s  of 
liBnpbadcs  >Q  which,  ainrl  from  the  cardiac  weuknem,  the 
cirenitoiK  course  of  the  great  veins  and  the  diminished  strength 
with  which  tJic  lungs  arc  able  Ui  a?!pinite  in  returning  venous 
blood,  come  into  oonsideration.  These  condition!*  moreover 
explain  the  great  disposition  of  these  people  to  fiunting,  con- 
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gestjon  of  till-  bniiu,  and  even  u^ioplexy,  whivli  mulu  do  not 
aii«eta«MorgagQi  ^Kpistola  iv.) believed, from  the  elosiir  pmxi- 
tuity  of  the  heart  aiid  brain,  but  uri>  duo  to  the  Hhortening  of 
ttie  vertebral  column.  In  the  xame  war  also  is  ex]iliiintHl  llie 
ElmoAt  perfeet  immunity  from  tn))ercu1of!is  of  the  Iung»  en- 
joyed by  l«uily  skntiot.io  pojilc  Howrverui)favounibIc  may  be 
the  re&piralory  conditioDs,  however  compressed  and  di>i)liived 
the  langif,  tln'y  arc  cxtrwniely  ^eldo1n  attacked  by  tuhrreuloais. 
This  jiccHliftrity  is  explained  by  the  great  venous  coiige«ttoD  in 
the  lungs,  and  congested  orgiuis  are  abnost  certainly  protected 
ugaiDKl  tuberculosis. 

According  to  the  parasitic  tbt'ory  one  would  therefon'  8ny 
they  do  not  predont  a  favourable  niilritivo  ground  for  the  de- 
velopment of  tubercle  bacteria.  I'ei-ciisaion  and  au:<ctilUtion  arc 
of  very  little  use  for  the  rCTOguition  of  diseases  of  the  lungs,  M 
the  great  dissimilarity  of  both  aides  exclude!'  all  comparisons. 

The  numerous  misplacements  which  the  bone*  iim  well  as 
the  internal  orgnos  undergo  Iwid  to  distortions,  which  give  rise 
to  violent  piiins.  Intercostal  neuralgia  eapiirially  causes  great 
suffering  in  old  age  to  humpbacked  people.  As  a  rulr,  it  occurs 
on  the  concave  side,  where  the  ribs  press  against  each  other. 
Appetite  and  digestion  are  not  in  general  inueb  disturbed,  bat 
the  apace  for  the  diminished  stoiniich  only  allows  that  organ  to 
receive  a  small  ipuuitity  of  fuod,  and,  in  coD:>equvncc  of  this, 
humpbacked  people  are  generally  very  thin.  With  regard  to  the 
liver,  the  spleen,  and  the  kidneys,  no  disturbimces  occur.  We 
often  fiiid  greiit  intelligence  in  humpbacked  peojile  and  an 
excitable  nature,  even  iudiued  to  malevolence.  Both  are  to  be 
e.tplaini^  by  the  same  cause.  Those  who  are  excluded  in  their 
youth  by  their  sufferings  from  the  play  of  their  equals  in  ag(r 
become  reservt^l,  aud  find  in  book^t  n  comiiensation  for  tlie 
lively  games  of  youth.  Thus  they  develop  a  higher  intelli- 
gence, which  causes  them  to  surpass  their  contemporaries  in  this 
respect.  Tlie  mental  capacity  is  thus  increiuud  while  the  body 
becomes  crooked,  and  their  intellectual  superiority  then  often 
induces  them  to  revenge  themselves  for  the  derision  which 
ihcir  deformity  has  drawn  upon  them. 

From  antiquity,  large  genital  organs  and  an  increased 
aexoal  instinct  have  been  ascribed  to  humpbacks.     Hence  the 
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bUe  tbat  the  vel]-d«v(>lop«d  PriA[>ii8  was  driven  anuy  by  Ibe 
tnen  of  LampsuniB  because  Uis  sesual  i[]§tinct  brought  about  a 
Bcaicitjortbeiromfnin  ttiatplacp.  Tbisobsc-rvationisDOt  with- 
oat  fotudation.  i  have  had  opportunities  of  obiwrviiig,  not 
ouljr  in  the  living  but  al«o  on  the  dead  body,  that  humpbacked 
men  have,  in  fact,  tlje  penis  very  large,  aiid  Ihis  is  explained 
by  tlie  obstruetioD  to  the  return  of  venous  blood  ;  on  the  otiier 
buid,  I  hare  penoD»lly  no  knowledge  as  to  vhether  their  Eesoal 
instinct  is  increased. 

Tbo  result  of  all  these  disturinuces  is  that  severely  iiko- 
liotie  people  rarely  atr^in  old  age.  Although  Kome  exceptions 
occur,  nevertheless  the  dictum  of  Hippocrates  in  the  book 
Tirpk'\p6pwp  is  thoroughly  justified.  'It  ban  liappened  that 
■ocne  people  have  carried  their  humpback  without  incon- 
veoienee  and  vilhout  disease  even  to  old  age ;  ncverthelcM  few- 
have  exceeded  sixty  yearii,  and  tlie  greater  number  have  not 

TWatmrnt  of  Shitio«ii*. — Wilh  regard  to  the  trealmcntof 
any  disease,  the  first  (inestion  is  whetht^  a  epontaneoua  cure  is 
poetible  or  not,  and  with  what  probability  it  may  be  expected. 
For  skotioas  this  que.'^tion  mut^t  almost  always  be  answered  in 
the  negative.  Slight  single  curves  may  possibly  disappear  by 
tneans  uf  the  muMular  activity  of  the  patient  himitelf,  but  if 
duuble  curvatnre  is  present,  indicating  that  bony  changes  have 
set  in,  then  all  hope  uf  t^jiontaneous  cure  must  be  given  u(>. 
Any  retrogre^ibn  of  the  curvature  which  may  be  produced 
vill  be  entirely  due  to  the  treatment  adopted. 

The  trealuient  which  is  ueci-»>ary  varies  aeeordiug  lo  the 
dff;r«e  of  the  *kolio<<iK. 

In  the  first  degree  (slight  deviation)  it  may  be  poNsibJe  to 
•treogtben  the  vertebtal  column  and  to  keep  oQ  injtuions 
effee^a.  The  foandatioD  of  the  Ktrengtiiening  trfatinent  is  a 
gooAi  well-arranged  diet,  with  a  healthy  residence  and  regnlar 
exeraJM  in  the  oiien  air.  The  clothing  should  be  light  and 
looae,  M  that  it  may  ofier  do  hindrance  to  free  movement  of 
ths  body.  In  dispoxition  tn  chlorosiF,  iron  and  quinine  are  the 
iDOst  effective  medicines.  I  f  syni[itoin«  of  scrofula  an-  present — 
which,  however,  tarely  happens  at  the  commeneemenl  of  ^koliotiK 
—votMiitr  oil  sliould  be  given ;  mud  baths  aUo  may  be  used  ; 


vol-  V. 


M 


102      ORTHOPEDICS,  GYMXASTICS,  AND  MASSAGE. 


oold  frictions  and  cold  river  and  valUwatcr  bathe  are  nl«> 
ri-freifliing  nnd  slrengtliening ;  swimming  is  a  very  desirable 
addition,  aa  it  i^  a  form  of  movement  which  involves  no  weight- 
ing of  the  vcrtobrd  wliiinii.  Systematic  iDH.-««tgc)(  of  the 
umacles  of  the  back  may  |>ossibly  have  some  good  effect,  but 
tniist  he  limited  to  flight  rubbiiigti  Hiid  knt^iags  applied 
«<)TiulIy  tjj  the  two  sides,  as  there  is  too  little  support  for  un- 
symmetrical  massage,  und  therefore  the  latter  would  be  rather 
detrirm-iitjil  tlinn  otlierwise.  Unbbiog  the  back  with  aniii-a, 
tjiirits  of  camphor,  or  what  has  been  from  ancient  timea 
especially  recommended  for  this  piirjione,  viz,  spirits  of  formica, 
miiy  net  favmrabiy,  thoiigh  certainly  we  must  not  expect  two 
much  from  them.  Slight  vxercines  and  marching,  e»pfcially 
the  «low,  military  «tep,  when  the  cliitdren  are  sntbciently  de- 
veloped and  possess  the  neccdsary  ludanco  for  (hem,  assure  a 
better  can'iiigt^  :iiid  firmer  gait.  Any  over-exertion  of  the  body 
by  moBcular  movement  is,  on  the  other  band,  to  be  carefolly 
avoided,  and  all  exereisus  must  bi^  »i>  ordered  that  both  side*  of 
the  body  are  equally  used.  One-sided  muscular  exercises 
should  only  be  used  by  those  persons  who  are  nblc  to  undcr- 
)it!ind  thoroughly  the  complicated  muscular  mecli:in!sm  of  the 
human  b'xly,  uud  tbut  is  much  more  difficult  than  most 
pliysiciims  think.  In  no  case  Hhould  we  permit  gymnurtjc 
attendants  of  cither  sex  on  their  own  private  judgment  to 
i'«rry  out  uno-isided  movements,  as  certninly  in  such  cases  hnrm 
would  be  done.'  Kor  repose  a  lirndy  padded  horsehair  maUj'eNs 
a\>aa  n  ]>erfeetly  horizontal  eourb  should  be  used,  with  slight 
raiding  of  Ihe  head  by  means  of  a  cushion  stuffed  with  rcathcrs 
or,  by  preference,  horsehair.  The  back  is  thoa  supported  ia 
the  best  po.*ition  without  the  risk  nf  its  ns^uming  a  bad  posture 
u«it  does  on  a  soft  bed,  by  the  sinking  down  of  the  latter  during 
a  long  night's  rest.  It  is  advisable  also  during  the  day  to  lay 
the  child  when  fatigued  ujwn  this  couch.  Matti¥sses  prepared 
with  un>m«ti(!  herbs  aa  used  to  be  recommended,  are  simply 
absurd.  A  still  haixler  supjiort,  such  as  the  favourite  way  of  luy> 
ing  the  child  dovm  nn  a  curpcted  floor,  is  not  advisable,  as  it  is 

■  In  onlrilnft  onc-ntitcd  vxerclsm,  I  liuve  fuuuil  ll  ul-ci.-si'ui}'  to  lat  lliu 
elTncI  and  Hud  nnt  mymlf  iho  i^xnc.t  muvnrnent.  wliicb  tLir  imliviilual  rMinim 
to  tMing  nbniit  \\k  delimit  n!»iill.  Different  Indlviituitis  use  llt«ir  bulscIch  »•■ 
vcty  diffi'reutly.— JJ.  8. 
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fiitiguing  llian  strengthening.     If  children  liavc  n  gr«at 
latioR  to  curt  (  1i«oi«i^1vi-k  up  nliile  iwleep,  it  is  well  to  6x 
them  in  bed.    This  ia  best  done  "by  tbe  so-called  pacidt-d  plut«. 
A  fooroconwred  plutc  of  iron  bean  on  it.<  up|KT  »iirr{icc  a  stjotig 
bomehair  padding  and  three  soft  leather  iilrapfi,  of  which  oub  is 
In  go  round  the  pelris,  and  the  other  two  roand  the  shouldCT*. 
Tbe  plat**  i»  simplj  laid  in  the  U-d  and  kiH-ps  in  i1.*  pla<;e  by  its 
own  weight.     All  lliree  straps  are  now  fastened  *jiiite  loosely 
K>  that  they  do  not  pres«  in  any  way.     This  will  prevent 
Uie  body  fn»rn   beinj;   tumetl  on   onv   xido,      Tbe  borizonlal 
poBttioo  on  the  hack  thua  enforced  is  very  well  borne  by  ehil- 
dreD}  who  •oon   sivcp  as  well   in  their  appanitux  as  if  they 
■ere  lying   freely  in  bed.'     In  all  positions  and  movements 
(Wv  muft  be  taken  that  one  shoulder  docs  not  bocoino  promi- 
ttent.     Kiipecially  in  writing   ia  it  necpssary  that   the  child 
nhnuld  sit  at  a  large  tabic  with  straight  (not  round)  edges,  the 
f^hair  w  placed  thut  the  edge  of  tbe  table  in  exactly  above  the 
fraot  edge  of  the  seat,  the  height  of  the  seat  such  that  the 
•Ibowoin  rc*t  on  the  table  in  a  natunil  [HMition  ;  tbH  copy- 
book must  lie  stniiglil  on  the  table,  and  not  be  tumi-d  obUqnely ; 
I  both  elbows  must  rest  upon  the  table ;  and  the  head  must  not 
b*  inelini'tl  to  <ine  »ide.     The  seat  should  have  a  tolerably  high 
hack,  slightly  inclined  backwiirdti,  «o  that  the  child  when  fat  Igued 
eaa  rest  his  back  iigatnst  it;  the  two  ischial  tuberosities  shoidd 
nat  firmly  upon  the  middle  of  tbe  seat,  and  not  upon  a  comer 
or  «%e.    If  attention  be  [taid  toall  these  reeonunendiitions  then 
fifiB  and  broad  chairs  and  tables  are  far  better  than  any  special 
deaks,  which  are  generally  undt^mble  becatiH^  of  the  small  size 
both  of  thd  seat  and  desk.     In  sewing  and  pianoforte  playing, 
&e.  a  symmetrical  position  may  be  adopted  without  prejudice 
to  these  occn|)ations.    Thii  in,  however,  impos«ib]e  in  violin 
pfa^ing,  a»  here  both  sides  of  tbe  body  are  so  very  differently 
oceapied.     AVe  shall  therefore  do  well  nol  to  allow  children  to 
pfwetin  the  violin  who  are  suspected  of  a  tendency  to  skoliosjs, 
tmW«  their  circumstances  require  it  so  impenitivcly  that  the 
riik  <i  deformity  must  be  incurred.     All  one-sided  weighting 

*  n«  mna  effevl  on  Iw  proilucnl  by  nwaos  of  a  UfU  uppantui^  wlili^h 
fOwAtM  tlw  cliild  111  B»ivi>  mnlf.  bni  vhldi  pnivnals  him  cwling  up  la  bcil. 
ii  iliwiil  I  I  I>y  awln  OoTaninv^  Itf^'v  (Ocailiiiir,  lS8t)L— N. S. 
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must  be  avoided  as  far  as  positible.  For  gir]«  e«pdci»Ily,  cann- 
ing school  satchcis,  which  arc  often  heavy,  comes  noder  this 
interdirt..  For  quite  young  girN  th«  pi»u  hiu  bceu  lutcly 
intrcNluced  of  currying  the  satchel  upon  the  back,  by  vhioh 
plan  no  Injury  can  bo  incumti,  tmd  it  is  therefore  strongly  to 
be  advised  in  all  oases  where  there  is  any  suspicion  of  a 
tiindvncy  to  skoliosis.  Wicu  girln  hav«  [>a»ivd  their  tenth 
year  they  will  not  gi^ncrally  consent  t,i>  earry  the  satchel  on 
the  back,  and  then  it  is  most  advisable  that,  they  should  fre- 
quently ehaiigf  llit'tr  hands,  so  that  each  hand  should  carry 
the  satchel  for  an  equal  time.  In  no  case  should  half-grown 
girl*  of  from  fourteen  lo  fiftt-cu  years  old  carry  little  children 
npon  their  arms,  as  thus  the  back  is  in  the  highest  degree 
dii<)>osGd  lo  latcml  curving ;  nor,  unless  the  social  circumsltmces 
imperatively  demand  it,  should  they  be  allowed  to  carry  any 
other  heavy  weights  on  one  aido.  'ITic  common  expression 
•the  child  has  over-lifted  himself  or  'gnwn  out'  may  well 
have  an  anatomical  justification,  iniuimuch  as  ligamenta  or 
mu^cteM  may  lit!  strained  from  this  cau«e,  sind  thus  an  impetus 
is  given  to  a,  lateral  deviation  of  the  vertebral  column. 

As  to  lumbar  »kolio*is,  it  is  first  necessary  to  establish  by 
precise  measurement  whether  both  halves  of  the  pelvis  are 
on  the  same  level.  If  this  is  not  the  cose,  wc  must  restore 
eijuality  by  the  insertion  of  a  cork  sole  into  the  shoe  on  the 
lower  fide.  This  treatment  has  been  objected  toas  insuBicienl, 
the  children  being  able  to  correct  the  difference  by  standing 
with  one  knee  iK'ut.  This  is  true,  and  thert'fore  it  \*  precisely 
for  this  r<>aBon  that  the  greatest  care  must  be  taken  that 
no  inch  hahitu.'d  position  should  develop ;  but  the  children 
should  be  made  to  stand  with  both  knees  straight.  It  is 
especially  importiuit,  even  wheii  both  halves  of  the  pelvis  are 
symmetriciil,  that  a  bending  of  one  knee-joint,  especially  the 
left,  should  not  be  established  as  a  habit.  As  soon  as  one 
knee-joint  bends,  the  affected  half  of  the  pelvis  sinks,  the 
opposite  gluteal  region  protrudes  very  mnch  (the  '  se  bancher  * 
of  the  French),  ami  tlte  vcrfobral  column  is  compelled  in  order 
to  keep  an  upright  position  of  the  body  upon  this  inclined  base 
to  curve  iu  the  lumlw  region  towards  the  dejiressed  side.  We 
should  therefore  most  eDergetioally  insii^l   that  girls   should 
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thcmsiilvrg  to  KtuD<]  with  botli  1t^  straight  and  when 
tiled  to  sit  down.  All  fltanding  long  enough  to  cauae  fatigue 
is  therefore  to  be  avoided  as  much  as  possible,  bvcuueu  it 
indooe$  oae-nded  pelvin  Kinking,  ovring  to  bending  of  the  knee. 
If  the  bcwk  is  very  weak,  a>»  for  eiample  with  girls  who  have 
giwrn  tall  very  fiist,  »ud  have  wc^ulc  muiwl«8,  then  it  may 
become  nevessary  even  in  this  stage  to  give  them  artificial 
rapport  by  means  of  a  corset.  The  corset  extt^nds  over  th« 
crests  of  the  ilia  almost  down  to  the  trochanter  in  order  tu 
obtain  a  firm  basis  on  the  ]>olvis,  and  mounts  up  to  the  axillie, 
attd  may  t^'veu  be  broiigiit  »s  far  up  on  the  bitck  n»  the  up[H:r 
ed^  of  the  shouldei^bladea.  From  the  posterior  upper  border 
broad  bands  puss  on  eodi  side  of  the  middle  line,  which  sur- 
roand  the  shoulders,  and  then  are  brought  backwards  to  be 
fastened  by  books  or  buttons.  In  front  and  behind  two  strips 
of  *  &{a««A<ls '  are  piaeed  on  both  itides  of  the  middle  line, 
which  ate  closed  in  front  with  the  well-known  mechanieni,  and 
behind  are  laced  together.  The  latcrul  [rartions  of  the  corset 
have  some  whaleboneii  for  support. 

In  severe  cases  which  approach  the  second  grade  of  the  do- 
fortnity  a  greater  ainoiiut  of  firmne^it  may  be  afforded  by  sewing 
in  a  larger  number  of '  hlanehefa  *  into  the  corset,  and  if  neces- 
sary a  pressure  iiiuy  be  exer(.-iw()  ag:un»t  tlie  curves  by  bending 
them.  The  COTset  acquires  still  greater  solidity  when  it  is 
closed  behind  and  laced  in  front.  The  lover  edge  on  the  back 
part  is  formed  by  a  weiUjAdded  pelvic  girdle  made  of  iron, 
which  surrounds  the  posterior  half  of  the  pelvi«  us  far  as  the 
aalcrior  superior  iliac  qiine  on  each  side,  and  is  closed  in  front 
by  a  band  and  buckle.  The  lighter  the  corset  the  more 
contlbrtable  it  is ;  yet  we  must  not  carry  the  preference  for  a 
l^ht  corset  so  &r  as  to  choose  one  which  is  insufBcient  to 
lupply  a  firm  support  to  the  back. 

For  cases  of  tlie  second  grade,  which  are  characterised  by 
a  distinct  double  curve,  all  the  directions  above  given  are 
appUcable,  With  the  addition  of  means  which  are  calculated  to 
radnai  the  curvatures.  Amongst  these  means  may  be  classed 
gynuiaatica  specially  devised  for  this  objeet,  and  indeed  this  is 
of  sneb  imjwrtance  that  Dclpceh '  rightly  said  that  without 
gyDmaslics  be  would  hnve  to  renounce  orthoptedics. 

'   OriAfmarpiif,  ii.  jv  lit. 
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TliiB  gyinnastio  avrtem  has,  on  the  one  hand,  the  aim  of 
stiengihening  the  whole  constitution,  the  muscles,  the  bones, 
and  the  joint)>,  and  of  regiikting  digi;?:!  ion,  »ii(]  tvna  meostraa- 
tion ;  in  this  respect  it  does  not  differ  from  common  gymnii»ti<.-s. 
On  the  other  hand  its  aim  is  to  et-lcct  special  poeitions  and 
inovein«nt«  of  tin?  body,  by  which  thu  curvatureii  are  IvxsGned 
as  far  as  possible,  and  indeed  eventually  removed.  Since  the 
])»tiente  arc  unable  to  curry  out  tLfM  miiveiiieulii  by  their  own 
etrengtb,  every  exercise  should  take  place  under  the  guidance 


Kia.  5. 

and  with  llic  help  of  a  traini-d  teiichcr.  Only  in  thin  way  cnn 
Ik'!  attained  the  precision  esiiecialty  necessary  for  these  cases. 
Wt;  an-  not  rcfcrriug  here  to  one-sidi-d  muscular  fxercises,  us 
in  the  Swedigb  gyuiiiaslic  dystcrn — that  is,  taking  into  considvra- 
tion  and  trying  to  strengthen  those  muscles  exclusively  which  are 
suppoHed  to  be  weaker  than  iheiraulngoniHts — but  of  opponng, 
by  opposite  curving,  the  fixation  of  the  original  curvature  by 
sliortcning  of  the  muscles  and  ligaments,  and  of  favourably 
acting  upon   the  Ixines  by  reversal  of  the  abnormal  pressure 
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nhUooa,  and  therebj  preBemng  the  mnhility  of  the  apiiiiil 
onlamn.  wliicti  so  easily  dufiers  serious  damage  {rom  esclusi^e 
trekttnent  by  mfans  of  mechanical  nppuniliif.  Kurthur,  w« 
sbonld  assist  the  mecliaoica]  apjiaratiis  by  the  actimi  »r  the 
baiuiU,  Mtli«  former  ii^  intoudcti  lu  usist  th«  latter,  and  when 
lioBnble  to  preserve  nnd  ^vanc«  tlie  iinjiroTemeDt  which  we 
hsTv  commenced  by  that  most  perfect  instrumoot,  the  Komui 
hand. 

Tlie  following  are  th«  simple  exercises  which  are  lo  be 
reoommended : — 

(a)  Exerci*ta  while  Standing  and  Sitting. — 1.  The  pnti«»t 
riU  upoo  a  low,  slightly  padded  bench;  the  gymnastic  in- 
•tmctor  behind  places  his  kncr  between  (he  patient's  f^houldcr- 
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biftdefl,  the  latient's  body  being  stnught  and  his  hands  tirmly 
mpportf^  ti|ton  hin  hijiti.  Relation  in  the  lumbar  portion 
of  the  vertebral  eolnmn  right  and  left,  the  peltia  being 
fixed,  and  the  gymnast  helping  at  the  shoulders. 

Prei«nfati(in  of  the  normal  rotnlicii  movemt-nl  of  the  lumbar 
region.  If  left  eur\'ature  of  this  region  be  present  with  eor- 
rexponding  rotatiun  of  llic   Tertebral   bodicf,  we   may  carry 
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out   tbv  rotution  to  the  right  somewliut  further  than  to  the 
left, 

2.  Tlie  patient  *c\zc9  two  largo  rings,  fastened  by  long 
strajw,  with  both  hand^,  the  lower  enda  of  tlie  rormf-r  being 
level  with  iii«  ghoiilders. 

His  feet  remaining  on  the  «inie  KjKit,  he  bends  himself  so 
far  fonrarda  that  hiR  arms  are  etretclied  quite  8trAigh(,  whilst 
the  whole  body  forms  nn  arch  convex  forwanle.  He  then 
moves  (when  necessary,  with  asKiittjinoe)  into  and  beyond  ibu 
upright  position  until  he  leans  backward§,  his  arms  being  ex- 
tended. Hf;  then  leans  forward*  agiiin,  iind  so  on  three  times 
(see  fig.  5). 

3.  Circling  witli  the  rings  (fig.  6),  The  hands  gnwp  the 
ringM  at  the  same  level  as  before  mentioned.  ]''orw]ird  bonding 
until  the  arms  are  straight.     Right  or  left  circling  from  this 

pDRition,  cither  with  arms  extended  or 
with  gradual  fiexion,  by  which  the 
circles  become  smaller. 

Object  of  these  exercises :  To 
counteract  the  fixation  of  any  parti- 
cular curve  by  means  of  tliorough  exer- 
cise of  the  column. 

4.  Forft-ard  bending  between   two 

,  , _*r- -*!      vertical  Kirs.    Two  vertimillyplncedand 

to*^^     -• -  ^     removable  bars  are  so  fixed  as  to  oorre- 

Kpund  with  the  width  of  the  shoulders. 

The  patient  grasps  those  bars  with  both 

bands,  somewhat  below  the  level  of  hie 

shoulders,  and   liendM   forward,  while 

raising  himself  HiM>n  the  jtoints  of  his 

toes  tiiit.il  the  arms  are  straight  and 

hi«  body  forms  a  uniform  arc  convex 

forwanis.     If  this  curve  is  not  easily 

pniducttd,  the  assistant  must  help  by 

Vio.  T.  means  of  pressure  upon  the  sacrum. 

ICisiug  from  this  to  the  original  poai- 

tion,  whilst  the  aMistant  opjHj^es  a  slight  uniform  resistance  by 

presMure  upon  the  itacrum.     To  be  repeated  three  time«  (itee 

fig.7> 


J 
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(5)  Stispfvfion  Exercit»8. — 3.  The  pntieat  hang*  npon  a 
harizontal  bar,  nhicb  is  bigb  enough  to  prevent  hi»  feet 
tooching  the  grouud.  The  a-ssi^tiuit  standiag  behind  htm 
|ilaeea  both  bands  npoo  the  vaist  of  tbe  jial  ivnt.  The  piUi«nt 
dmn  himself  up  by  the  hnndv  until  his  chin  projects  over 
ibe  bur  whilst  the  a».siatjint  gives  ju»t  xo  much  help  that 
tfae  exercise  ahal]  not  be  too  severe.  The  (latient  thea 
•tovlj  and  gonlly  loven  himself,  thi^n  rerts  suspended,  and 
rvprals  the  exercise  three  times.  Oliyecl:  Kxtttu^ioii  uf  the 
bodj  bjr  its  own  weight,  i>owerful  exercise  of  the  musclea  of 
the  shoiiIde»  wbiliit  pulling  up. 

0.  *  Upward  swinging'  at  the  hock  of  an  obliquely  placed 
Udder  (fig.  8).  The  patient  grasps  from  behind,  with  both 
haods,  the  sides  of  a  tolerably  wide  ladder,  jtliiced  obli(|aely  at 
an  angle  of  43°.  eo  that  only  the  tips  of  hia  toes  touch  the 
grouiuJ.  Xow  he  swings  hie  body  right  and  left  from  the 
lumbar  region  downv.'ards  by  con- 
tnetioa  of  the  sacro-l  urn  bales 
moMle*.  When  swinging  to  the 
right   bis  right   hand   gnLnps  the 

rideof  tlie  ladder  somcwhut  higher, 

and  when  swini^ng  to  the  left,  the 

left    hand    \*    pLieed    the   higher. 

Thiu  the   body  mounts  gradually 

in  regular  gradation  at  the  back  of 

the  ladder.    Arrived  at  the  top  the 

deaeent     commence*     in     reverse 

nMoaer,  without  assistance.     Ob- 
ject :     Kspecially     to     count^-iact 

lumbar  skoliojis.     The  weight   of 

the    body    utretches    the    lumbar 

pE^oo,    whilst     the    muKolcs    on 

both  aidca  of  it  are  equally  exer- 

daed  by  the  right  and  left  swing- 
ing, and  thus  the  fisalion  of  any  ^^  ^ 

special  cnrre  is  coimteracted. 

7,  Sup[>ort  and  suspension  in  the  stretcldng  frame.     From 

the  position  of  the  mpport,  tbo  |»tient  by  relaxing  the  tension 

in  the  hips  ;ind  arms  slowly  and  equably  lowers  his  body  into 
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the  poeiUoD  of  KuspoDBiOTi.  Afl«r  n  )iaH»e  he  again  raist^s  hini- 
solf  iDto  the  ponition  of  ftupport  bjr  the  help  of  thf  asiiiEtaiit- 
To  be  repeated  three  times  (fi)j.  fi). 

8.  Backward  hiiugiiig  iip<in  au  obliquely  placed  bciun  pro- 
vided with  croesbare  at  the  eides.  The  patient  hangs  with 
hifi  back  against  the  inclined  beiun  wliil#t  Iiis  rained  iirni.4 
gra^l*  the  crowbar!*,  and  thus  prevent  him  from  gliding  down. 


PiQ.  9. 

After  some  time  he  raiws  himself  by  prepsure  of  the  feet  upon 
a  crossbar.  He  then  p»u«t-8  and  repcata  the  cjtercine  three 
timee. 

9.  Hnnging  upon  a  beam  with  CTOsshars  and  '  lop-niising.' 
The  patient  liniigii  in  the  wiiniKT  represented  in  fig.  fl.  The 
right  leg,  the  knee  being  extended,  ie  raised  three  times  to  a 
right  nngltr  with  the  body,  then  the  left  leg,  and  Jinnlly  Vmlh 
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legs  are  raised  together,  when  neccseary,  with  a^sistaiice.  Whilst 
ihc  wvight  of  ihe  body  slrntclies  the  vertebral  column,  tUu 
muscles  pa^aing  down  from  tJie  Innibar  region  and  the  pelvis 
to  the  thigh  are  vigorously  exercised. 

10.  Raiding  from  the  freely  horizontal  jiosition.  The 
patient  lies  upon  a  slightly  padded  table  (the  so^^^alled  divan), 
with  the  iip[K-r  [lart  of  hia  body  awiuging  freely  over  tlie  edge 
of  the  table,  whiUt  another  (>ersoii  of  about  the  same  weight 
fdts  npon  hix  legs  and  keepit  liiiii  in  [xi^itiou.  Downward 
beodiug  at  the  hip-joint  to  right  angles,  iiprai.iing  from  the 
bent  position  and  bocknanl  bending  of  the  body  till  tbe  trunk 
furuia  an  arch  convex  forwards.  Increase  of  the  haek  curve  by 
hand  pressure  of  tbe  assistant  against  the  shoulders.  Three 
times  rt:pc«t«d.  Object :  Powerful  exerei»«  of  all  the  muxeles 
of  the  back  (fig.  tO). 

11.  Backward  bending  over  a  bur  (the  Wolm)  (fig.  II), 
The  p«tieut  »up|KiHa  himself  by  the  middle  of  the  Racniiit 
apon  the  padded  strong  crossbar  of  a  small  framework.    Whilst 


Fio.  10. 


the  gymnart  stands  behind  the  patient,  and  prevents  him  from 
falling  backwards  by  Ihe  RnpjNnt  of  his  hands,  the  patient 
gently  lowers  himself  into  a  well-flexed  backward  positiou. 
The  jiadded  ctosspjvcv  must  exactly  support  tlie  centre  of  gravity 
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of  the  body,  bo  ihat  the  m\>^kt  and  lower  halves  of  the  body 
accurately  baknce ;  with  slight  exerciM  of  the  dorsal  mosL-k-s 

s  welt-flext-d  Imckward 
poHitioD  is  attain ctl. 

For  th«  exercises 
4,  7,10,11,  and  iwrtly 
ulso  for  2  and  'A  (liv 
following  remarks  miiiiL 
be  made :  The  row  of 
virrlvbral  bodiea  fortnn, 
as  has  been  thoroughly 
expluiued  tibove,  in 
every  skolioiiiii  a  tnnch 
greater  deviation  than 
Mit;  row  of  Hpinoiit 
proeessen.  If  a  patient  in  whom  the  row  of  the  spinous  pro- 
forms  the  concuvity,  and  th«  row  of  the  bodivx  the  eon- 
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Fifl.  1!. 


vesity  of  &  considerable  double  curve,  is  plact^d  in  such  a  posi- 
tion that  the  whole  weight  of  the  body  acts  in  the  direction  of 
extension,  then  the  row  of  the  bodies  moBt  upproximate  the 


I 


middle  liiM  from  both  curves,  i.e.  the  bodies  mu«t  rolnt«  back 
■g&io  and  botn  both  curveii  !iiiniilt.aneoud.r  tawnri]!(  the  intddlv 
line.  This  is  the  reason  why  I  recommend  the  extreme  baok- 
wsnl  bent  poMtJon  of  the  trunk  both  in  stundiug  nnd  ctipeciully 
in  snspeasioD.  I  believe  we  thus  attain  a  position  in  which, 
beaidefl  the  removal  of  the  cur%-c  by  the  weight,  a  rotation  back 
again  of  th«  vertebrae  also  resultjt. 

Exercises  upon  the  (Mirallel  bars  are  nob  to  he  recommended 
fijT  ortboptedio  (wriw*^*, !».«  here  the  estenmn  of  the  vertebral 
column  by  tbe  weight  of  the  body  is  leits  than  in  suspenKioui 


Fio.  13. 

and  the  strain  upon  the  shoulders  i^  decidedly  a  disturbing 
element.  On  llie  otlier  hand,  swinging  in  stupcniiion  from  ring§ 
or  from  (he  trapeze,  with  the  arms  cither  extended  or  well 
flexed  at  iho  elbows,  is  to  be  recommended. 

As  exani{J«s  of  exercises  which  aim  at  reducing  the  curva- 
tures by  direct  pressure  the  following  may  tierve  :— 

t.  The  patient  liang^i  nt  the  back  of  an  inclined  ladder. 
The  assistant  sland.i  behind  him  and  whiM  firmly  supporting 
the  left  half  of  the  pelvis  with  the  knee,  and  the  left  axilla 
with  the  left  haiul,  he  presHei  with  the  right  hand  with  all 
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hv6  strength  aguinst  the  prnjecting  ribs,  io  which  pressure 
the  patient,  by  relaxing  hia  trunk  muscles,  makes  no  resiet* 
ance. 

2.  The  jwlient. places himsftir in  'a  freely  swinging  horizon- 
tal [joBitioo '  of  the  npper  half  of  his  body,  as  in  csercise  10,  at 
(hi-  K'vol  of  the  asMiKtant's  waist.  Tin?  hitt^^r  btu-kleit  a  firm 
Ifathi^r  girdle  round  hiB  body,  which  has  at  it«<  back  a  movable 
loop  (fig.  12). 

Tli(?  nxNiKlAiil  then  places  himself  at  thfi  left  side  of  ihe 
patient's  head,  and  the  latter  seizes  the  loop  of  the  giixile  with 
his  left  band.  Th«  patiout's  fully  CJit^-iided  right  nrm  is  Brmly 
grasped  above  the  wrist  by  the  left  hand  of  the  assistant,  who  a]s(» 
places  his  right,  band  over  the  iiatieiil's  back  againfl.  the  protrud- 
ing ribx  of  the  dorsal  cui-ve.  Whilst  the  assistJint  npplii<s  firm 
jireasure  with  this  hand  against  the  ribs,  he  bcuds  the  patient's 
Iwck  (o  the  right,  and  lliu!*  presses  Ihe  curve  in  the  reverse 
direction.  FortJiis  eiercise  the  assi^tsnt  has  very  considerable 
power,  as  he  brings  his  own  weight  to 
bear  uiHjn  the  ^tatlent :  and  if  he  is  at 
nil  HtroDg,  he  18  able  to  correct  even 
severe  curves  in  th«  hiick.  It  is  even 
necessary  for  him  to  be  cautions  that 
hu  does  not  injure  the  vertebral 
column  by  tix>  great  an  exercise  of 
bis  strength. 

3.  The  patient  is  in  the  eame 
jiosition  as  before;  the  assistant  stands 
at  thi;  right  side  of  the  bead;  the 
patient  grasps  the  loop  of  tho  belt 
with  bis  right  hand  .ind  stretches  out 
bis  left  ami  hy  the  side  of  his  head 
(fig.  13). 

The  nsisistJiiit  grasps  this  orm  close 
above  the  wriftt  with  his  own  risht 
hand  and  ajiplies  his  left  hand  to  the 
himbiir  curve.  Tlien  follows  bending 
of  the  body  to  the  left,  wiulst  the  left 
hand  of  the  iiseistani  exercises  a  eounter-pressnre  against  the 
lumbar  vertebric.     Tliie  cxercinc  also  leads  directiv  to  reverMiI 
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of  tiie  carve,  sad  it  U  not  so  difficult  in  thit  tuinbar  region, 
because  there  i*  no  re^iiitance  of  tlie  rit»i  to  be  overcome. 

4.  *  Right-sided  and  backward  binding '  with  a  Seeger's  bai^ 
belt.  The  pnttenl  gra^ji^  ii  bnr-bell,  Hud  thxm;*  it  with  his  arnvi 
volkally  above  hi#  bead.  The  assuttant  stAnds  behind  tlie 
pkttent,  graspe  bim  by  both  elbows, and  whilst  he  depresses  the 
xrm*  Mtmewhat  tmckwanli',  mid  at  the  same  tiirn;  lo  the  right, 
fan:e9  the  back  to  lose  it*  rigbt-Bided  dorsal  cune.  The aotist- 
aot  in  this  exercise,  using  the  iirnis  a»  levers,  presses  hj  means 
oC  the  rigbt  shouldefblade  the  right  extended  serratiin  iiingniis 
inascle  against  the  projecting  ribs,  and  by  iJic  transference  of 
thepresflireby  means  of  tiie  ribs  to  the  vertebral  col nmn  eom pels 
the  Utt«r  to  return  towards  the  middle  line,  or  eventually  even 
to  pBtt  be>-oiid  it. 

A  similar  correction  of  the  curve,  however,raay  be  efTet^ted  by 
tile  patient  himsL-lf  with  much  less  stri^ngth  if  he  supports  the 
oaUtretelied  right  ann  against  a  aomewhnt  lower  firm  object, 
and  then  endeavours  to  bend  his  back  oonvexly  to  the  left. 
Tlie  mne  object  is  aimed  at  by  the  exercise  when  the  patient 
resta  the  palm  of  the  right  hand  against  the  projecting  ribs  of 
the  right  side,  while  his  elbow  is  well  bent,  and  endeavours  to 
give  to  tJie  back,  supported  by  thi*  eounter-jireKiture,  u  curvatore 
to  tfae  left. 

In  a  similar  manner  the  puticnt  may  also  himself  attempt 
the  correction  of  the  lumbar  curve,  but  he  never  succeeds  in 
lemoving  both  carves  by  his  own  strength — a  result,  however, 
which  is  qoite  pos<tible  with  the  aid  of  the  us-tistunl.  Balancing 
exerciies  intieate  the  elasticity  and  suppleness  of  the  body,  but 
(nve  no  direct  effect  upon  the  curves. 

The  titcond  mrihmi  of  irealment  of  ghtlio^^i»  in  l/ie  opa-a- 
(*re.— Here  the  question  is  whether  one  is  able  to  improve 
the  position  of  the  vcrtcbnd  column  by  moiins  of  subcutaneotit 
•ectitMi  of  musele*  or  their  tendons.  In  orde-r  to  answer  this 
i)aeitioii  it  is  necessary  to  take  a  sbort  retrospective  glance  at 
Um  hiitoiy  of  tenotomy. 

.\fier  tome  feeble  attempts  by  Thilcnius  (1789),  Sarlurius 
( 1806),  C.  K.  SlichaeJis  (1810),  and  Oelpcch  (1816)  to  facili- 
tate the  correction  of  deformities  by  means  of  section  of  tendons 
with  iipen  wound,  Str^neyer   introduced   subcutaneoui  teoo- 
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tamy,  and  first  published  bie  cxjjGriences  regarding  the  opera- 
tion in  '  Uiml's  Miignzine,'  Ud.xxxix.nnd  xlii.  in  the  yvan  1833 
and  1834. 

The  new  ]»roccd»rc  whs,  however,  at  first  rather  coldly  re- 
ceived, until  by  a  pecnliar  conjunction  of  circiinigtatiofji  ■(.  nju 
suddenly  aocopt^d  in  surgery  with  more  brillianoy  than  has 
iittend.jd  lh«  int roduotion  of  almoKt  »ny  otht-r  o|>cratioD,  A 
young  Englishman  of  the  name  ofljttle(lateron  (lie  well-known 
ortliopii'dtc  surgeon)  eutlvrvd  from  tulipes  equiuus  of  one  foot 
with  a  slight  di'-gree  of  varu^  in  con«(-qti«noi;  of  iufiiatilc!  {lura- 
lysis.  Ho  consulted  the  autboritiea  in  bis  own  country,  but 
U.II  wt-tw  o[)iMi(ird  to  section  of  the  toudo  Achillis,  us  they  con- 
Bid«:red  this  a  dangerous  operation,  and  uncertain  in  ilsi  re»ult«. 
Little  went  over  to  Germany  nnd  sought  Dieffenbach's  advice. 
Dtcffi^-iihiich  deirlined  to  undertake  the  oponil  ion,  as  he  hud  never 
pejformed  it,  but  advised  Little  to  go  to  Dr.  Stromeyer,  in 
Hanov<*r,  who  luid  more  ex|)erience  in  the  tiiatt^-r. 

Little  followed  the  advice,  had  his  teudo  Achillis  divided  by 
Rtroinerer  on  Jimt;  6,  1836,  and  after  some  weeks  returned  to 
Dieffenhaoh  treading  upon  the  entire  sole  of  the  foot. 

By  means  of  DicQcnbueh's  jiowerful  support,  subcutaneous 
tenotomy  received  an  enoniious  impetus.  Id  all  civilised 
coLinlrii-s  it  became  the  favourite  oper.ition  of  tin-  djiv,  sind  nil 
the  world  was  surprised  to  find  how  free  the  operation  was 
from  donger,  and  how  rapidly  subcutaiieouK  si-etiou  of  oven 
large  EfiuBcIes  and  tendons  w;is  recovered  from  and  how  very 
much  the  correction  of  many  dt^fonnitics  was  facilitated  by  this 
means.  There  wae  no  longer  any  disiiguiement  or  deformity, 
it  was  thought',  which  might  not  be  quickly  mastered  by  the 
aid  of  sulwutaiipous  tenotomy. 

The  same  enthusiasm  prevailed  in  France,  where  orthoptedio 
surgery  then  *toixi  in  the  foreground  of  Nurgiciil  interest,  and 
where,  therefore,  subcutaneons  tenotomy  met  with  a  very  favour- 
able reception.  The  surgeon  who  was  the  most  eager  in  taking  it 
lip  was  Jules  Gu^rin, the  director  of  a  large  orthoiuidicinstitution 
in  the  neighbourhood  of  Paris,  the  luxurious  arrangemeuts  of 
which  had  cscit^d  Dieffenbach's  astonishment- 
It  was  natural  th.it  so  simple  and  safe  an  operation,  which 
bad  been  attended  with  sacb  brilliiuit  results  in  clul>foot  and 
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,  shuuM  lie  tiiadf  also,  for  (lie  most  commoa  of  all  de* 
lonniUet,  via.  skoliuftiK;  anilj.  (iui^riii  adopted  tliii  operatioo 
with  ch.Tractoristic  energy. 

He   ilcpdxitt^,  on   yiiiy  6,  1838,  with   tlic  Academie  des 
Soences  a  seaUd  letter,  in  which  he  secured  for  himself  the 
[•rinrity  of  this  o]>oratioti,  oamcd  by  him  'Myotomie  Hhfichi- 
dicone,'  awl  llion  he  tenotoiui.'^'d  with  energy.     Af,  hovrcver, 
a  ikotiods  it  vas  not  eo  easy  to  discover  which  muscles  wvru 
Uw sbcwtC-Dcd  oDCK^he  nought  Ihciu  wilJi  tlic  knife  ;  und  it  once 
ba{ipeaed  tliat  he  cut  subcutaneou^ly,  on  one  patient,  muscles 
isd  teodons  in  twmty  different  places.     lie  asserted  that  he 
lad  nttaiiinl  ttrilUant  rettultit,  even  in  ca.ieii  of  the  third  grade 
of  the  deformity,  and  prui^ed  this  method  as  the  best  and 
iBoat  rapid  of  aJI  tl)o»e  hithrrio  em[^oycd  for  the  trvulment  of 
ifci^icMis.      But  notwithstanding  the  great  success  which  he 
dumed,  be  &ilcd  to  demonetrnto  his  curci^,  or  to  convince 
o(b«T  Mirgeoos  of  bis  RuceeM ;  on  the  (Kintrary,  a  rumour  spread 
in  Paris  that  sevcnd  skoliotic  girl^  whom  Gucrin  bad  trt-ated 
by  tenotomy,  iiad  uot  only  not.  btt-si  iuiprovwi,  but  evf  n  rcudercd 
wone  &om  the  dorsal  muscles  haWng  been  made  weaker,  and 
MalgMgnt.   undertook   ihf   very   tronblc-somv   and  unpleasant 
Umkit  of  elucidating  the  factij.     A^  (jui-rin,  on  being  interro- 
gated by  letter,  refused  to  bring  forward  the  patients  whom  he 
ital«d  to  b«  n-ally  improved,  or  even  ciirMi  by  the  operation, 
)b%sigoe  obt-uned  the  uiimes  of  the  patients  oj>erated  u)Kin 
bj  GuMn  in  the  Ilojtitul  de«  Eniants,  and  visited  them  at  their 
om  homes  in  nnlt-r  to  di^Mver  their  eundition   by  (ien«uual 
emaimtion.     L'pon  the  groiuid  of  these  investigations,  Mat- 
gaigne  wrote  a  *  Memoirc  sur  la  valeur  rcellc  dc  I'ortfaop^e  et 
■peeialemenl  de  la  myotomie  rhachiilienne  datu  le  ttail^'ment 
dM  d^riaUoDs  Uterak'S  de  regiine,'  in  which  ho  aSGNted  that 
not  ooe  of  the  patients  whom  he  saw  had  been  cured,  but  the 
greater  number  of  them  were  in  a  vcr^-  derormed   condition. 
This  ^Idmoire  was  hiid  by  M:dgaJ^tie  before  the   .Aeadeinic  <)e 
ne.  and  excited  a  storm  of  indignation  ugainxt  Gu^rla 
;  his  followers.     To  form  a  judgment  upon  the  Memoire,  the 
h^ead£miccbo«eaCommi*«iouci>nKix(ingor  Veljieau,  Ikiudeloijue, 
and  Bom,  who  andertook  the  investigation  of  the  actual  fact«, 
1  at  the  sitting  of  November  i,  184-1,  presented  their  re|iort, 
vol-  V.  N 
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whicb  ainount«(l  to  this,  tbnt  tlio  Co[nmi«»ion  uoulirmed  Mal- 
gaigoe's  Btatement«  ia  ever;  |iarticiilar;  Gu^rio,  who  whk 
wounded  in  tiis  most  iM^nsitivc  point,  defended  himself  with 
a  wonderful  diatribe,  but  wa»  obliged  to  give  viiy  before  Dm; 
very  powerful  onslaught  of  Velpcau,  and  in  the  Bitting  of 
November  19,  1844,  the  \caAkau«  ptwHetJ  n  vot«  of  thunks  to 
Malgaigne  for  his  eervicejt,  and  entered  it  in  ittt  *  Truiiiiicl  ions.' 
Thus  WHS  Myotomle  rhadiidienns  annihilated,  and  it  haji 
never  since  recovered  from  tlip  blonr,  at  loiut  as  a  generally 
available  method  of  treiitjnent  of  stkolla^is. 

It  is  somewhat  diflereni  when  in  special  cases,  in  conse- 
quence of  wounds  or  Nti|>piiniti')n,  R  cicatricial  band  has  been 
formed  in  the  deeper  tia.'iue.i,  which  curves  the  vertehnU  column 
sidtiways.  In  such  :iciD;c  subcutaneous  section  of  the  cicatricial 
hand  i»  «  thoroughly  jiiHtiliiible  opemttoa,  and  Volkmann  '  by 
perfbrmtng  it  uimn  u,  boy,  who  in  oonmquence  of  cicatricial 
ooutrnction  of  one  iracro-lutnU«lis  muscle  was  affected  by  a 
severe  lumbar  skoliosiH,  obt^ned  by  thi^  opt^mtiou,  with  sub- 
M(|aent  orthopwiiic  treatment^  a.  rapid  ami  hrillianl  cure. 

The  third  nutththlof  trmtfrunlof  skolioHiaivthe  AntifilatiCt 
as  I  call  it.  This  method  consists  in  obtiuning  an  improvement 
of  the  skoliosis  by  uu  intentional  obliijuity  of  the  pelvLi.  Ait 
lioa  been  stated  above,  this  method  can  oidy  be  taken  into 
considenition  when  the  lumbar  curve  is  the  more  ptuminent. 
When  the  dori^il  curve  predominate;!,  thit)  ptau  is  ineffective ;  we 
may  even  say  that  it  does  harm.  I  have  already,  in  the  treat- 
ment of  the  first  gnulv  of  I'lcolicwis,  {loinlcd  out  how  important 
it  it  (urecogniseactualsliorteningof  one  leg,  and  tocompeusate 
it  bj  an  addition  in  the  shoe,  for  only  thus  can  the  puttition  of 
the  pelvis  be  rectified. 

In  thi;  treatment  of  the  second  grade  of  skaliosi*  we  procued 
thus  : — we  intentionally  jilaci*  the  pelvis  in  an  oblique  position, 
in  such  a  way  that  the  raised  side  e-orri??iM>nd8  to  the  con- 
vexity of  the  lumbar  curve,  in  order  thus  to  cause  tlie  retro- 
gression of  the  latter.  As  has  been  stak'd  in  detail  above, 
the  lurabiir  curve  direct*  its  convcsity  with  rare  exceptions 
lo  llie  left,  theie.fore  the  oblique  piisiliim  of  thu  pelvis  iriust  be 
obtained  by  raising  its  left  side.  We  can  attain  this  object  in 
*  Vnlkniunii,  lirilngr  S¥i-  Cliinuyit,  187 A. 
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t»o  way*,  namely,  by  an  addition  to  the  sboe  or  by  tUe  use  of 
an  oblique  scat.  The  addition  to  tbc  shnv  if  est  rem  cly  simple, 
Etcsj  shoemaker  po^ute^M^i  ordinary  w«dge-»haped  piece*  of 
cotfe,  which  many  ladies  wear  in  order  to  np[>car  somewhat 
tMiUr  Warn  thry  nutiinilly  ,in-,  and  by  a  higher  arch  to  tlic 
instep  lo  caiiMt  the  fo«>t  to  look  ■co(iii«tti.*h,'  &*  a  idioeinukt-r 
oiK«  said  to  me.  These  cork  wedges  have  their  bnsM  at  the 
bed  sod  their  thin  edges  iu  the  middle  of  the  miU-.  Such 
vet^esareof  different  »i3'.e«,  nf  from  ^  to  2^  inches  thick  at 
tbe  hpcl ;  they  are  simply  placed  or  ^Invd  on  to  the  buck  pait 
of  th«  shoe,  and  by  mining  the  heel  into  a  slight  equinitit 
position  of  the  foot,  add  the  thickness  of  their  base  to  the 
leagtli  of  the  affected  leg,  unless  indeed,  tho  palientK  negative 
Ibe  effect  by  bending  the  knee,  ngninttt  doing  vhich  they 
nnst  be  «autioned.  Many  girls  afflicted  with  skoUosis  feel 
thmuvlra  cssGntiiilly  bcnefiled  by  the  addition  (even  wlii^n 
they  have  do  real  iihorlening),  and 
m  aftcDrarde  not  able  to  walk 
without  one,  s  O-'rtain  proof  that 
they  do  not  negative  the  effect  by 
bmdtDg  the  kuet^  joiut*  The  tliiek- 
nfta  of  ihe  addition  which  is  necea- 
mry  varies  between  I  and  2^  inches. 


HAi  ka«t  I  have  not  escv'ded  tbi:<. 


and  I  bare  h»d  nooccaaion  to  desire 
any  iocrense,  for  the  raising  one  side 
of  the  pelvis  2J  inches  i*  <inite  evi- 
dent when  the  body  iii  naked,  and  a 
fiirther  increase  of  the  elevation 
wnuhl  be  unpleasantly  observable 
when  the  patient  was  dressed. 
Tbos  *ith  t.hi«  addition,  the  left 
half  of  the  pelvis  is  raised  during 
miking,  but  not  when  the  juktient 
is  sitting,  and  in  consequence  the 
Ittnbar  vertebral  cohimu  alternates 
betweeD    the    somewhat     corrected 

piHlion   while  walking,  iuto  it«  former  lateral  oirve  while 
•itting. 


rio.  18. 
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Now  in  onliT  U>  [iresen-e  the  elevation  of  the  lefifiideoF 
the  p«lvis  while  sittiiig,  u  sent  Iike  been  jiivvnled,  one  side  of 
wbic)i  i«  mitwd.  This  'oblifiup  swit '  was  known  to  Uoiivier, 
and  has  quite  recently  been  used,  especially  by  Vulkmaun  and 
liarwell. 

I  miwt  admit  that  I  am  not  much  in  Givoar  of  it. 
Wherever  a  iwrson  rnny  go  lie  miiy  wwily  take  with  him  tin 
itddiliun  to  his  shoe,  but  it  ia  impomiible  that  he  cao  either  take 
about  with  him  or  iiii-ct  with  an  oblique  scat.  Wc  must  there- 
fore give  up  the  idea  of  tlie  «blin»e  seat  an  un  effitctive  per- 
BiKtent  agent,  becaufle  we  cannot  prevent  the  patient  from  often 
Bitting  upon  a  horizontal  s«it,  Tliis  would  hi;  in  itsrlf  uo  very 
great  dniwhnck,  but  even  for  Mt  ting  at  home  and  at  school  J  luivc 
not  as  yet  been  much  pleased  with  the  oblique  seat,  yet  I  will  not 
deny  that  in  sjwoia!  eaues  it  nmy  have  a  favoiir.tble  effect.  The 
iiidiuilions  for  its  adoption  are  as  follows: — In  the  llrHt  place,  a 
preiwnderating  curve  in  the  lumbar  portion  aa  distinguished 
from  thii  dor.'iid  eurve ;  in  rhe  .si^eoiid  place,  the  experiment  of 
elevation  of  the  left  half  of  the  pelvis  must  exercise  a  favourable 
effect  upon  the  position  of  the  lumbar  vertebral  column ;  and 
thirdly,  the  oblique  seat,  which  is  beat  made  of  wnocl  or  with  a 
piiddcd  lion^ehuir  cui^luou,  must  not  raise  the  left  half  of  the 
pelviii  more  than  from  3  to  4  inches,  for  more  than  tiiia  appears 
tfl  me  to  be  undesirable;  and  fourthly,  the  patient  must  be 
carefully  watehed  by  tliose  arouud  her,  to  see  that  the  oblique 
seat  really  affects  the  carriage  of  the  body.  If  oil  these  four 
conditions  arc  fulfillwl,  I  would  without  further  considenition 
recommend  the  use  of  this  seat.  In  thr  horlzoutal  posture  the 
position  of  the  pi^lvis  natiura,liy  does  not  come  under  coiMideni- 
tiim,  iLt  till!  Iniiik  dues  not  supjiort  itself  upon  the  pelvis  bat 
rests  upon  the  eouih. 

Tke  fourth  vhHhod  of  iTmlmeni  of  skoUotiia  is  the  me- 
cititnicaL  This  rt'sts  finidaiTi^nlally  upon  two  principles,  viz. : 
extension  and  counter-extension  al  the  cikIs  of  the  cwved 
vcrtcbml  column,  and  pressure  against  the  convexity  of  the 
curves. 

Biitli  mcllmd*,  llioiigh  iti  n  sDmewhal  ci'udc  ruriii.  Iiiul  liern 
already  dMCrilicxl  by  Ilippocmtes  in  his  Suininiiin,  but  were  forgotlcn 
during  the  widdlo  iigen.     Extension  by  vortical  suspension  was  fiat 
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iiilnidacMl  hj  Gli»on '  in  ICUO,  xit  witli  tbo  tteotfuittH'-  Anglaitt, 
Cr.  s  butdaiie  wliidi  suttdiidiIs  the  hoAy  o(  tli«  |ati«ut  at  tb«  liMul, 
Um  tnofl  »nil  tlin  ItftnilK,  nnd  th<^  liy  a  cnitl  was  clfviurD  up  over  it 
kmlc  fiutcnad  in  Uit*  onliag.  In  t)i«  ynu-  KiiJ^,  Nilck*  inuodiiced 
Um  *act«naoti  colUr,  which  hna  pmcticully  pnMTVed  the  tmmo  form 
^1  to  tluj  futwent  (ky.  T^meliiT  iIc  lii  Ffutrii^' itilrmlurvH  the  niie 
of  octenaion  in  an  nppsmliis  wtiicli  coiilti  be  worn.  Llio  so-rAllcd 
Mitii!rvft  nucliint',  u'liioii  otuivixted  of  n  |telric  fpnllo,  froBi  whidi  An 
iron  staff  prooeeilod  aloug  tk«  spine,  which  tiore  ft  ]>1ate  belwiwn  the 
•boalciem  ^stencil  with  nhouIiliT  xtra^iN.  Fiom  thix  plat«  n  curvcx) 
piece  of  iron  piu»d  over  th«  hend  and  eo'lol  in  a  croas-pii^ce,  at  lioth 
ctul*  nf  which  tho  Wthtrr  coltiir  was  fa-iUiiii]  at  the  iluninMl  ilugnie  of 
teoakio.  Tiua  appuratua  wd^  cslleii  the  '  collar'  in  Eof^aud  at  the 
fc«g™"'"g  of  this  ccntdiy,  and  vex  tniich  emplojnl  for  the  tr«ttiuent 
<f  ckoliMb;  Ins,  however,  bj'  ai^ieutilie  phvatuiatis  than  hv  bone- 
(Htrni,  i.e,  propte  wlto  u-ithout  iiciontifie  rilumtion  ndrpntiinM^  Upon 
the  b«ntiueDt  at  ddoruiitiea  with  n  ruugL  emjiincisiii.  Tho  limt 
extcnaoa  lieds,  iV.  apparnlna  in  which  vxtvoiinon  wn«  ctrocted  in  the 
boraonUl  poailiun  of  t1>e  buly.  weiv  used  at  Uie  end  of  the  tnct 
cMituiy  ii_v  VeneJ  and  I-iRv^iniif;  |)ni-win.  V'cnel,  n  Kwis§  physician, 
who  occupied  himwlf  eIl-luHi^'el7  with  otthojmHjics,  erected  in  tlm 
little  town  of  Orho  in  L)ie  cniiton  do  Valid  an  orthopaedic  Inalitiition, 
umI  pahlished  in  tJieyear  l'^^  n  nuutll  |>aniplilet — '  Dtbicrijition  de 
|Jii>iffnrt  noareanz  moyens  ei  m^caniijiieB  j>roprM  A  piivemr,  homer 
•i  wHutm  corr^wr  dans  orHBiiini  caa  lua  oourhun*  rt  U  tot^ion  de 
Ttfiait  du  don.     LAusanne.' 

Id  this  (now  very  rare)  brochure  in  tlie  firat  dcMription  and 
in»t*«tion  of  the  exteusioo  bed.  This  vaa  dncribed  and  illustrated 
aaev  in  }^S5  bjr  Mdltt,*  who  kitftw  of  it  thn)ii)(h  d'lvcrnois,  a  pupil 
of  Venel'ft.  It  conabted  of  the  following  part^  A  hrail-cnp  buckled 
at  the  forehead  and  two  hoiks  [ia,-G>ui;;  tiuder  the  aruijMta,  which 
ewled  in  fattapi  that  were  faMencd  >t  the  bend  of  tJic  bed,  to  rifect 
nMiitv-cxt<nnon.  "nie  catenation  woic  made  flrom  the  pdria  with  a 
laalban  bdl,  frotn  both  aides  of  which  stn|ie  ran  downwards,  which 
we  botdted  by  ■prcint  loalhvn  bandx  above  the  kuets  aiMl  ankim,  and 
then  paMed  at  ibe  lower  end  of  the  bed  to  the  extcnuon  apjnratus. 
With  or  without  un[iuiintnncc  with  tliia  appaiatua,  Jobium  Georg 
Heine  *  inlndueed  into  his  ortho|Medie  institution  in  WiiRburg  au 

•  illHtoo,  A-  HkarkitUr.  rap.  3.7. 
'  .Slide,  Ofrral.  ft  iirjfrrimfitl.  Cklmryim.  Lti^.  Bat. 

Lmefeer  Ho  la  Fcuirie,  /<u  tUtltii,  ITTU. 

HcBcl,  JltlMiut prati^e  aforliiytidit.      Itruiolte*. 
*  A*  Ktecal  nwnibcn  lA  the  tniailjr  HdMt  l>aw  orcii|ilcd  theowelns  villi 
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extenmoD  bnd  conatrncted  upon  the  same  priDcipto.  wliJch  he  lued 
freqnonUy.  A  youiij;  Frnich  numchftnt^  niuni<>l  Milly,  obtniocd 
ftdmiMon  into  this  mslitulioo  for  trc^trntnit  of  sbolitnis.  He  wai-mlj 
intennUid  hJoiBt'lf  in  orthopi^it;  ii)iH:hiinics,  curefully  exAinitiMl  ntl 
tho  AjipiriituH  wliich  be  fuuad  iu  Heine's  institution,  tmd  in  tlw 
year  1823.  Iiroiiffht  the  oxtrnBion  bed  in  tho  form  adopted  by  Hoine 
to  Pniiii.  Utnsi  this  ratdttyl  an  Amount  of  utUMiliou  which  is  inoooi- 
pi«lteiuuble  to  u&  The  cure  of  ekoliosiK  appoarod  ftll  at  (»ici>  to  hAvio 
bcvoinc  n  {torToctlj:  atmplo  nflnir;  iind  now  sprang  up  H  number  o{ 
oilhapcedic  institutions,  in  irhicti  the  oxtpnsion  biHl  wax  the  prlncipnl 
meann  of  tmitnipnt.  i 

3Jil1y  hiiuselT  founded  an  orthopwdic  institiiHon  in  tlin  n«igbbo»r-     I 
hnoii  of  Pariu,  whiub  l/itcr  on  cniuo  undnr  the  dii«ction  of  J.  Guitrin. 

KnismuK  Durwin,  the  grandfather  of  the  uelebratt-d  OharlM 
DftrwiD,  improved  the  ini'Uncd  plimc,  wliicdi  lie  bad  already  used,  by 
addinjc  to  its  upper  end  &  coliftr  for  Ssin^'  tlm  pntit-nt's  hi?nd.  Tbe 
btidy  idowly  ninkin^'  dowu  tlin  incIitH-i]  pliiii<>,  cHixjtrd  exleiixion  of  the 
Tertdtral  column  hiy  it>i  own  weijrjjt.  The  refiiilt,  however,  of  such 
«xl('riMou  i»  Unit  the  ;jn'fitiwt  tj'n.iion  ottui:!!  bntwiien  the  owiput  «iid 
the  ntlns,  and  thence  gnulually  deci-etises  iVom  ftbove  domiwards 
oorreepondiiig  U>  the  lemeued  wi.-i]itbt.  It  wiui  ondehvourod  U>  niiviu- 
tain  Rtretching  of  the  i^pine  during  the  day  by  oorMta,  which  were 
eitljer  fuminhed  with  slipn  of  nUv\,  or  with  wUitlebones  which  wore 
Brat  introduced  into  Trance  in  the  tame  of  Cullu^iuu  de  Medicis, 
about  15H0. 

Ab  regards  the  treatment  of  skolioaiti  by  exti^nsion  beds, 
utility  mint  bi^  ndmiltcd,  but  it  miirt  also  be  pointed  out  that 
the  hona>iital  poitilion,  wht^ii  coiitinttn]  beyond  alccping  time 
and  midday  rfst,  is  bannful,  and  the  more  so  the  longer  and 
more   continiiouHly  it   i*  ndoptod.     To  condemn  young  girls 

urtliupusliu  «urp"y  and  are  trwjueiilly  confnsed  together,  I  nppnnd  tJie  fol- 
lovtiii);  {HinKnial  iiotiCLit,  tor  wliicb  I  uu  iTi(lvb1.i>d  to  Ihi^  kin'JDcu  of  Dr. 
RieilinBer  of  Wfirahoiy.  (I)  Johaini  limirK  Ili-inc,  the  (oiindcr  nnti  prinoipal 
of  tlic  ttmt  orthopRiIio  Instltnllun  In  Wiinliur^-,  rJifl  iu  1830,  Itr  won  lint 
nn  Inilniiiicnt.innkei'  under  C.  K.  v.  Siplmicl,  thi-  liist  siirgi-i>ii  in  Wiirzbmg. 
(_'i)  Eemhiirrl  Hpiiic,  invmlor  of  the  cuilcotomp  snil  Kitrii')rr!iri(iry  PiufcHor 
o(  Pliyniol^iiv,  ntplitw  imcl  succcuar  at  the  tormir  in  Ihn  luHtilut*'.  (.I)  JaiHib 
niiiiir,  ni.|i)ir>wor  J.  G.  Hcirii.'  (Bemhiird'j  and  .Tti«ib'»  fHlhcf*  vrvw  brothurB), 
I>trftctor  of  till-  (JriVmimwiic  Iimlitution  ill  CncnsUKll,  niitbor  o[  i.ho  work  I'rier 
Spinair  Kimli^rparalgtir.  (4)Caj-I  Ilciut.  mm  of  Jn™b,rro[etjior  of  Snrgwrjr  En 
1872  In  Inntlinifk,  liiiur  on  in  PragHf,  wn*  ennobled  iu  Aostria,  and  dlc»i  in 
tlwTMT  ISTK.  of  (ItpliT.heriH. 
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during  Ihe  period  of  their  development  to  keep  the  horizontal 
pontion  unintemiptecil;  for  a  couj)le  of  yt-ars,  a*,  !i(sx>rding  to 
John  Shaw's  testimony,' wsh  the  ordinary  treatment  dnring  the 
f?tt  tventj  years  of  this  cvntury,  pvcn  in  tho  lighter  caBes  of 
liolioeis,  was  in  &ct  to  adopi  a  inrans  wliicb  via»  vonv  than 
the  dfaense;  for  nlthouj[;h  we  succeed  indeed  in  retarding  the 
advance  <ii  skoliosU  fi>r  twoycarK,  it  i:i  nevertheleoi  to  be  fmrt'd 
that  after  thia  time  the  bone«  and  muscles,  weakened  by  long 
»«t,  will  bf  !K>  niiK-h  the  more  inclinv<l  to  ciirvnturp.  But,  on 
the  other  band,  during  these  two  years  of  recumbency  we  not 
only  retard  but  often  irreparably  injure  the  bodily  and  mentrJ 
de^'elopnicnt  of  the^iatient.  Theneevils  are imiversally  acknow* 
_  Icdged,  anil  in  the  present  day  it  is  quite  out  of  the  question  to 
I  ue  the  eitenmon  bed  in  so  in^r^istent  a  manner  for  the  treat- 
ment of  »koliosis.  But  it  in  Mlill  frequently  used  during  the 
night  and  perhaps  for  two  hours'  rest  in  the  afternoon. 

The  ejileiisioii  brd  of  Ui«  present  time  has  practically  the 
tame  form  as  was  given  to  it.  by  Venel  and  Heine.  The  head 
is  EniToundcd  by  a  slightly  padded  collar  which  is  fastened  by 
■«o  leather  vtrapif  to  the  head  of  the  bed. 

If  it  is  considered  necessary  to  effect  icmc  extension  alco 
at  the  shoulder!,  slightly  ]>]idded  Flraiis  are  bn^ughl  under  the 
armptta  and  fastened  ateo  to  the  head  of  the  bed.  The  fraction 
oa  the  lower  hidf  of  the  body  is  effected  in  all  cases  by  a 
pelvic  girdle,  from  which  long  leather  straps  pass  down  on  the 
outside  of  the  legs.  These  may  also  be  fatilened  in  the  niarmer 
employed  by  Venel  by  means  of  padded  leather  bands  above 
the  knees  and  ankles.  To  allow  the  rxlenHon  to  act  only 
opoa  the  legs  without  the  pelvis  participating  is  always  to  he 
•voided,  as  thus  the  hip  and  knee  joints  are  likely  to  be 
looaened.  We  can  now  renderthe  extension  either  nualterable 
— •£  for  example,  with  a  screw — or  alterable,  so  that  it  yields  to 
any  movement  of  the  piiticnt,  but  i^  reitorcd  iigain  at  onee. 
Tile  last  kind  ts  by  fnr  Ihe  most  effective,  as  it  allows  the 
palienl  nt  leart  a  small  degree  of  movement.  An  extended 
rteel  spring  may  Ih-  u--ed,  iis  in  Heine's  extension  bed,  or  a 
weight  lianging  down  freely  over  a  roller. 

*  J.  Stiaw.    fltti  the  Natuie  muI  Traitin«nt  of  the  Dutonkdu  in  yihirh  ilia 
SpfaiF  uhI  iIm  BoMH of  theClMM  uranulijccl.    t>Mi(]Rt(diiil<>GcmtiD.]^». 
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By  U8ingth«  slretrhed  spring  we  can  only  dpfenniiie  tli<! 
df^grcc.  of  traction  hy  esLimatisg  its  tCDsioo,  \m\eae  we  insert  a 
djnamometiT,  wWicIi  rcrtjiiiily  iiisiires  imifli  grvati'r  pri-dsiou, 
but  wliicii  makes  lite  apjMuntm  much  more  expensive.  The 
Treely  hanging  weight  accurat^Oy  indicates  tlie  piill  by  its 
amount;  yvi  il  has  thia  drawback, that  when  it  is  rained  hy  any 
movement  of  the  [xiticnt  it  causes  a  sudden  strain  by  fulling 
bacic  into  the  pn^viouR  position.  In  order  to  avoid  this  «vil 
the  wftfjlit  has  been  6ttcd  with  rollers  upon  an  inclined  plane, 
by  which  we  rectify  th«  ovJl,  but  ai^niii  rnalct^  the  n]>punitus 
more  expctwive.  The  amount  of  power  used  should  depend 
upon  the  circuniRtnncos  of  the  ciisc.  Rouvicr  gives,  as  a 
maximum,  8  tu  10  kilos  at  the  head,  and  10  to  }6  kilos  ni.  thi; 
jwlvi*.  These  are  certainly  very  great  weights,  but  we  must 
remember  thiit  a  Urge  portion  of  the  [mwer  is  lost  by  the 
frirtiou  of  the  body  against  tJie  couch. 

The  incli/ned  plane  must  he  provided  with  an  apparatos  for 
diminishing  or  increasing  the  inclination,  in  order  in  this  nmiiDer 
to  iiicrL'Usc  or  diminish  tin-  extciisiun.  The  upi>er  fixation 
takes  place  either  exclnsively  at  the  head  through  the  collar, 
or  at  the  shoulders  nl»o ;  no  other  apiilinnce  need  be  used, 
a*  till'  body  by  its  own  weight  effects  the  (Mlt-usion.  This  is 
undoubtedly  an  advanlagf  which  the  indinfd  ptane  po**L-*»va 
over  the  ext«ii*ioii  ln-d  ;  on  the  other  band,  there  is  the  disiid> 
vantage,  that  the  degree  of  the  extenNinti  gradually  decreases 
from  above  dowuwiirds,  and  thus  is  much  less  in  the  lumbar 
portion  where  it  is  principally  requirfd,  limn  iu  the  neck 
where  it  is  perfectly  superHuous.  Both  apjiiinitiiscs,  however, 
sutTer  tn  common  from  the  drawback,  that  in  order  to  obtain 
any  correction  of  the  body  worth  mentioning,  a  very  consider- 
ablfl  extension  weight  must  be  nsed,  because  only  a  siuall 
portion  of  the  power  can  be  utilised  for  this  correction. 

Much  more  favourable  in  this  resjiect  i.s  the  [tosition 
apiifiialus  etiecting  a  perpend iculai-  pressure  against  the  con- 
veiity  of  the  curve,  as  iu  this  case  the  curved  {lortion  is  not 
indirfcfltl  atlai-ked  fttiui  both  emln  of  the  vertebral  uojuinu  but 
directlif  affected  by  the  mechanical  action.  Nevertheless  it 
intist  be  pointed  out,  that  in  reality  only  one  curve  is aix'eseible 
to  treafment  hy  pressure,  i.<.  thf  durwil  iiirv,  in  which  the 
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protniding  rih;  r<inn  a  bvoitrable  point  of  applicafinti  for  the 
eaaatenictiag  apparstiig,  whiUt  the  lumbar  vertebral  column, 
bj^  reason  of  its  position  d«ep  in  tlic  soft  pnrt^  is  nlmoft 
KMnp!«t*]_v  withdrawn  from  dirert.  pressure.  IJouvier  relates 
that,  when  pre^^urc  piuls  firct  cnmc  into  use  io  Paris  for  the 
tnatmt-iit  of  ^icolioxis,  pt-xfomtioii  of  tlio  cok>n  with  conse- 
qaent  fetal  peritonitis  in  a  young  girl  was  caused  by  lumbar 
|nds.     The  lateral  jirwsurc  may  he  wither  rigid  or  clastic 
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nppnratus  wUh  rujid  platfii  rr^ftdatrd  hy  »erw> 
^Biiyiridy'*'  Uby  far  the  best  known  and  most  eff«ctaal. 
An  iroo  plate  is  furnished  with  a  belt  for  fixing  the  pcMs  and 
a  padded  staff  coven-d  with  leather,  which  i*  pW-cd  in  lh«  left 
iknnpit,  in  oni«r  Io  clTocl  a  counter-pressure  there.  Htrth 
pressure  plates  have  crescent-shaped  M^gmcnte  and  are  regulated 
by  screw*,  the  itRf  Iw^ing  iipplied  against  the  ribtt  of  ihc  |>ro- 
irtidinf  side,  the  other  directly  agiiiust  the  lumbar  vprtebr.e. 
Every  evening,  when  (he  |«atii-nt  goes  to  bed,  the  Ri>pamlu<  i* 
•  liaiiridf,  Dif  triHifir  tlififrttitrsmmvng.     Hvrtin.  JRSI. 
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innng«d  and  rt-mains  so  throughout  the  night.  This  fisit; 
18  s  disadrantage,  for  npun  Troni  Ihu  fiict  thut  thv  pn^iittirR  i«  a 
Toy  hard  one,  the  patient  may  by  a  slight  change  of  position 
ia  deep  negative  its  whole  effoct.  Xotwitlistuiiding  this 
diawback  we  cannot  deny  Uiat  the  apjiaratus  has  a  fovourahle 
eflect. 

Ktaatic  spring  prer«urc  is  employcfl  iu  Ueine-Caruti'e 
'ryj/innifiM,  see  fig.  17  (after  Schildbach).  The  patient  lies 
u}>oD  a  [mdiJvd  iron  plate,  against  which  the  pelvis  and  the 
tbouldcrs  are  fastened  hy  padded  straps.  From  the  plate 
proceed  leutbera  straps,  whieli  carry  soft  leatheni  pads,  the 
ends  of  which  are  continued  into  long  «lrajis.  For  ordinary 
»koliosis,  the  jiad  intended  forthedorsiilcur^'eis  fastened  to  the 
left  border  of  the  plate,  that  for  the  lumbar  cur*-e  to  the  right 
border.  After  the  patii-nt  has  lain  dowu  npon  ihe  plate  and  ia 
fixed  with  the  pelvic  and  shoulder  girdles,  the  leather  straps  of 
the  \Wi\»-  are  fixed  by  buckles  of  the  requisite  liglttnexK  to  the 
ends  of  the  long  C  springs  brought  one  to  each  side  of  the  bed. 

Very  considerable  extension  may  be  effected,  and  yet  the 
pccMure,  though  nutch  iucreasctl,  i^  not  hard  or  injurious,  as  it 
i*  effected  through  the  soft  leather  pads;  further  the  pressure  is 
a  pemianeul  one,  as  by  means  of  the  elastic  spring  itcontinues 
even  when  the  patient  niay  have  changed  his  position.  By 
thsM:  advantages  this  appamtos  is  superior  to  Biihring's  position 
appantos. 

The  third  apparatus,  acting  by  lateral  pressure,  is  a  simple 
girdle  Kuspetided  from  a  small  frame,  in  which  the  ptitient  lio» 
Dpon  bis  {Httjecting  side.  The  idea  of  this  apjtaratus  is  toler- 
ably old.  Little  '  mentions  that  he  has  treated  severe  skolioais 
with  this  side  girdle  aceording  to  the  pliuif  of  I.af<)nd,  Shaw, 
and  Ixinsdale.  In  later  time^,  Volkinnnn  and  Harwell  have 
rpecially  pni«x)  this  method  of  treatment.  Quite  lately,  I  'have 
myself  given  to  the  nide  ginlle,  by  a  slight  modilicnlion,  a  more 
agreettble  and  convenient  form,  by  which  its  nse  is  greatly  facili- 
tated, A  very  looM'ly  suspended  band  of  coarse  linen,  a  hand's 
breadth  wide  and  covered  with  Icuthcr,  tuings  from  two  nearly 

■  Uttle.  .VatrrfaxJ  Trtatmrttt  rf  tit  Dffi/rmitift  vf  tite  l/nanta  Fmne, 
p.  XCS.     Lniwloil.  IS5:i. 

*  Biacb,  DW  HfltH»t.giilrftnKimnt  drr  Grtrnif.     Berlin.  IMO. 


wedge-flbaped  cusblon,  lilt)  jielvis  upon  the  maltrFSS.  inasmuch 
M  tbt?  band  bean  the  weight  of  thi;  sii»iK!iiiled  part  of  th« 
trunk  t>elsi^n  the  head  kihI  pelviit,  itpreRs^sjiowerfully:i^nst 
the  projecting  riba,  and  hy  tTanflference  of  this  presHure  front  the 
ribs,  mlso  preawes  the  deformed  vertcbnil  coliiniii.  The  lumbar 
carve  is  compensated  hy  the  weight  of  the  body.  If  ve  give 
thp  band  the  height  ncoessaiy  for  the  development  of  its  full 
effect,  we  lee  that  by  lit  use  the  curvature  is  corrected  even  to 
the  straight  direction  of  the  spinous  processes,  a  result  which 
we  shoukl   hardly   liave  considered   ^lossible.     Moreover,  the 


position  is  by  no  mi^uns  a  disagreeable  or  wearisome  one. 
During  the  night  a  pcniUon  of  rest  may  lie  maintained  by  means 
of  a  leathern  strai>,  which  proeeeds  from  one  corner  of  the  hasal- 
boardf  sorruundK  the  left  trhuuldcr  loosi-ly  and  returns  on  the 
otber  lide  to  the  boaid,  where  it  is  fastened  by  a  button  or  a 
buckle.  This  np;umtus  should  be  used  Ihe  whole  time  of 
deeping  mimI  for  about  two  hount  of  rest  in  the  un«niooD, 

This  apioralus  is  thw  most  effective  of  all  thc«e  applied  in 
the  treatment  of  KkolioM!*.  It  fnr  viirjioKses  the  extension  beds 
aa  well  a«  »ll  llit!  apparatiu  with  lalt^nd  pre^ure  pads  hitherto 
invented.  Its  use  is  attended  with  no  real  inconvenience; 
the  side  position  is  easily  endured,  especially  when  care  is  taken 
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that  t^l«  crest  of  the  pelviti  is  not  pressed  t«o  miieli  hy  (lie  inat- 
tresB,  hut  receives  sufficient  sapport  by  a  cusbioD  placed  beneath 
it.  Tilt-  pr('«««re,  tliouf^h  very  elTectual.  irt  not  ncvcrr,  a»  the 
band  has  no  shaqi  edges  and  actiiratelyadapt-^iljielf  to  changes  of 
positiou,  whilst  the  direction  of  pressure,  as  the  accompany iog 
dingntin  nhows,  i*  iireciacly  the  or*;  dpwrrt],  niiint-ly,  from  llie 
right  and  behind  towards  the  left  and  forwards,  as  is  the  case 
with  no  other  apparatus  ;  thf  front  of  the  chest  is  free  from  all 
prv«»ure,a»theweight  of  (.he  biidy  if  ."•(.■IfffTecU  the  count er-pre** 
«ure;  in  the  same  manner,  the  abdomen  and  pehis  remain 
free  from  all  coustricllng  bandit  as  th'.-  lumbar  portion  is  nct«d 
on  by  ihir  weight  of  the  body;  in  short,  this  ajiparatus  unit#H 
all  the  most  desfrablc  features  :  great  simplicity  of  construction 
vaA  corn;si»onding  cheapness,  very  energetic  action  with  but 
dligbt  annoyance  to  the  patient.  After  the  experience  I  have 
had  of  the  results  of  thi»  apparatus  I  am  able  thoroughly  to 
recoil) mend  it. 

Wo  may  combine  lateral  pre«iurc  with  extension.  For  this, 
however,  only  the  second  pressure  apparatus  alxive  dcserlbed, 
namely  that  by  Iln'mt-Va'nuf,  is  suitable.  This  may  be  applied 
wilhoiit  any  liiHicuity,  as  the  aci-onijKinyiiig  illunfnition  (after 
Schildimch ),  tig.  19,  shows,  exhibiting  its  use  as  well  with  an 
extension  bed  as  with  the  inclined  plane.  But  whether  Hdvan- 
tjigw!*  result  from  the  combination  of  extension  and  jirt'ssiirc 
gr*at  enough  to  render  it  desirable  i*  uncertain.  Though  exten- 
sion for  the  trejitmciil  of  skoliosis  has  still  a  considerable  number 
of  advocates  among  medical  men,  yet  it  must  be  acknowledged 
that  this  plan  is  being  gradually  rirplaced  by  that  of  presBore] 
wluch  will  probably  supersede  it  altogether  shortly. 

The  application  of  appnralim  in  the  upright  position  of 
the  b<xiy  is  as  follows :  simple  suspension  of  the  Ixidy  by  means 
of  Niick's  collar,  with  the  addition  of  shoulder  straps,  or  without 
them,  has  been  used  very  extensively  since  the  introduction  of 
orthopiedics  at  the  end  of  the  last  century.  The  idea  which 
underlies  this  method — a  very  plausible  one — is,  extension  of 
the  vertebral  column  by  the  weight  of  the  body,  which  certainly 
act»  so  long  a»  the  body  is  in  a  suspended  position.  It  became 
gradually  recognised,  however,  that  this  effect  is  not  u  perma- 
nent oui%  and  even  that  immediately  u^xiu  the  transition  from 
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su6])ensioa  to  a  firm  jiasitioD,  an  injurious  aner-effeirt  uccun, 
lx-aiu»e  tlii^  htxly,  iUt  iimxclei)  and  ligaiiteal^  bciiig  uvcr'-atrotcbed, 
has  so  mucli  greater  incliiiutlou  to  siok  together  agtuii  mX't  the 
curv«tl  pusilion.  Uii  llii.-'aci-niitil,  vertical  >i\ivitfnaion gmAwsiWy 
fell  into  dUrepnte,  and  itouvier,  in  the  year  ISStt,  chnnictrriscd 
tbo  views  gencrall)'  obUuuing  ou  Ilii«  point  nut  ouly  in  Krantn-, 
but  al»o  iu  all  tbo  tivilised  countriea  in  Kuniiic,  in  tlicst-  vronU, 
'  I/«xtensian  verticalis  par  la  eusiicDHion  passive  est  iK  jjeu  pn^ 
nbandonn^^.'  niun  things  mmaint'd  imti)  Sayrc ',  in  the  year 
1877  recoil iniended  suspension  anew  under  the  t<Tiii 'si-lf-sufl- 
pension.'  The  brilliant  recei»tiou  which  this  old  method,  pub- 
lished undt'ra  new  name,  received  generally,  nhowod  that  just 
enuiigh  time  had  Hapscd  for  the  rveults  which  liad  been  in 
earlier  decades  oxjH^ricHced  from  il,  to  Ikivc  been  forgotten  bjr 
the  present  generation.  Nevertheless,  the  fact  itself  has  not 
altered  in  the  mn'initiiin.-.  Whi-thcr  thu  patient  produces  thw 
susi^nsion  by  the  muscular  action  of  his  own  artny,  or  whether 
it  is  performed  by  another  person,  iloes  not  alter  the  effect, 
md  one  may  therefore  certainly  expect  that  the  present  gene- 
ration will  esperieure  the  same  results  as  the  former,  not  beiug 
in  any  way  behind  it  in  thoroughnesa  and  piitJent  observation, 
and  that  self-BUspension  will  Jigaiu  return  to  the  oblivion  from 
which  Sayre  has  drawn  it. 

In  the  second  place,  orth&pcBdv:  chaire,  with  extension  appo- 
ratu*  or  with  side-pressure  plates  must  lie  mentioned.  The  first 
apparatus  of  i.his  sort  (■omes  from  l^evacher  de  la  Keutrie,  and 
sinc^-  that  time  many  experiments  liuve  been  made  iu  construct- 
ing chairs,  in  which,  either  by  means  of  a  jwle  rising  up  with 
crossbeams  at  the  bead,  a  half- suspension  is  afforded,  so  that  the 
ischial  tuberosities  only  slightly  touch  the  seat,  or  else  spring- 
pressure  plates, with  fjirings  attached  to  the  chair,  press  against 
the  convexity  of  the  curves.  Kven  conches  and  carriage*  have 
been  fitted  up  with  similjir  apparatus.  The  leading  idea  here 
has  U-en  to  employ  extension  and  jiressure,  without  being 
obliged  to  adopt  the,  horizontal  position  with  its  deleterioufi 
after-ciTo<;t,  All  these  attemj)!*  have  now  completely  passed 
into  oblivion.  The  form  of  the  chair  which  is  now  recommended 
for  skoliotio  jKitients  is  an  ordinary  chair,  with  a  firm,  couifort- 
'  tNiyrvi  Sjiinal  IHittne  and  Spinal  C'/'fture.     Loiiilon. 
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•biy  l>road  cane  M^t,  u-ilh  h  hack  Bomevhat  obliquely  inclined 
bukwards,  which  is  euilicieDtly  high  to  afford  rest  iind  »u{)port 
lo  the  back,  Aod  finally  two  [luddcHl  anu-reHt«,  the  height  of 
■hich  ia  a«>  gradiiiit<'d  that  the  elbows  easily  rest  upon  them. 
Thus  all  the  iiece«§ary  orthopfpdie  qtinl ideations  are  obtained. 

TheTB  is  still  one  device  to  bt:-  ineiitionfd,  which  iippciira 
W  have  been  exlcnsively  nsed  in  the  French  ortho[tsedio 
iDstitutioDS  about  1830  to  1840,  viz.  crutches.  Two 
cmtchps  wvrv  given  Xo  the  [wLient  nhich  vere  su  high  that 
vben  he  was  vertical  they  prevented  his  feet  from  touch- 
ing the  ground.  In  onler  to  progrt-sx  with  ihfse  criitchiw, 
ibe  p«tieat«  itcn\  obli^t-d  lo  pliice  them  obliquely  on  the 
gronnd  before  them,  and  then,  using  thom  as  springing  poles, 
nring  themselves  forward  until  ihif  feet  agaiu  toiiehi^  the 
ground,  and  ku  on,  by  vhich  means,  after  some  practice,  a 
li^rably  rapid  progression  was  accomplished.  It  is  easy  to 
understand  the  prindples  upon  which  this  plan  was  based: 
the  object  was  to  procure  a  movement  of  the  hotly  by  which 
the  vertebral  column  should  not  be  jiernianently  hunlennl, 
but  alvay*  released  from  weight  after  a  very  short  interval, 
the  cratches  bearing  the  bunlen  of  (he  body  by  means  of  the 
(boulder  girdle,  whilst  the  verlebnil  eohimn  wjw  extended  by 
the  Weight  of  the  bcKly.  The  i'lea  ia  correct,  but  it  i»  to  be 
fia»red  that  t)»e  had  effects  of  the  use  of  the  crutches  may  be  so 
great  as  to  more  than  connlenid  the  favourable  re«ui(«.  We 
may  instAnce  the  well-known  crutch-pressure  [)aralyi)is  of  the 
•ran,  which,  however,  the  patient  lH-e<>me«  less  liable  to  when 
be  has  had  some  jtractice  with  these  supportji.  Aiiothirr  evil 
ia  the  high  iMxsition  of  the  shoulders  which  becomes  established 
•fter  prolongtHl  use  of  I  he  erutehes,  and  which  give*  to  the  Iwdy  a 
vety  ungraceful  apiieaniQc«.  It  must  have  looked  very  curiouK, 
as  Dieffenhsch  thought  during  his  stay  in  Paris,  where  the 
younggirls  were  hofipingabout  with  their  crutches  in  theganloD 
of  the  Orthopeedio  Institute  like  so  many  kangaroos.  (Vutohesi 
mir  no  longer  used  in  Fmnce  in  the  InMtjnent  of  skoliosis. 

The  last  group  of  apparatus  consists  of  those  for  wt'sring, 
namely,  coneta  or  girdles  (cei>Uurt«).  The«e  aiv  principally 
intended  to  »upport  and  to  maintain  the  improvement  in 
pocilion   which   has  already  been  gained   by  gymnastint  and 

vou  V.  o 
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the  positicm  apparatus.  An  independent  redressing  effect 
upon  ttc  dcffftivi;  po»ilii>ii  "f  lln;  vcrti^briil  culmnu  «tn  only 
Im*  attTibuted  to  tlicm  in  a  very  small  degree.  All  these 
corsets  have  their  basis  in  an  iron  b«1t  which  surrounds  the 
pnlvis  and  cousista  in  its  posterior  half  of  a  patlded  piece  of 
iron,  and  in  front  of  a  buckled  strap  of  leather  or  strong 
linon.  Sotiietlnie-j'  I  ho  whole  belt  consists  of  iron,  or  rather  a 
steel  spring,  and  is  closed  in  front  by  a  sliding  arrangement. 
The  place  at  which  the  belt  Klinukl  be  applied  cxtouds  from 
the  uppi'r  end  of  the  fold  of  the  buttix-ka  jHiiiising  horixontJtUy 
fonrards  to  the  front,  and  then  hnlf-way  between  the  anterior 
sui>cri(»r  spine  of  the  ilciiiti  and  llu;  top  of  t.lift  fircat  trochanter, 
and  cndB  just  above  the  pubic  symphysis.  I'"roai  the.  middle 
of  the  back  of  this  belt  a  steel  iNir  with  the  necessary  curve 
rinex,  or  iiftener  two  bnrtt  of  the  Kime  kind,  oni!  ea«h  side  of  (he 
veitebral  column  (in  order  to  avoid  pressure  u)K>n  the  spinouK 
processes)  to  the  middle  of  the  shonlder-blades,  and  are  here 
made  fast  hy  shoulder  straps.  These  birs  winy  tin-  phLt*;)!  for 
the  side  pressure.  Often  two  steel  bars  rise  up,  one  from  each 
Hide  of  the  pelvic  girdlr,  which  have  their  upper  ends  furnished 
with  padded  pieces  for  the  support  of  the  shouldei^s  »hai>cd  to 
fit  the  anupits.  The  form  from  which  all  these  corsets  are  do* 
signed  is  Heister*!!  t>08s.'  This  consisted  "fa  jK-lvic  girdle,  the 
iron  vfA  rising  from  it.  and  the  back  shield  which  was  fiisteiied 
by  shoulder  strops.  Hossiu'd,  ;iii  orthofwedic  surgeon  of  Angers, 
in  (he  year  1838,  first  attached  the  side-pressuri?  plate  to  the 
ascending  iron  rod,  which  he  made  movable  by  means  of  a  rack 
joint,  and  nu  acoaint  of  the  oblique  direction  which  he  gave  to 
this  ascending  iron  rod,  he  ciiUed  it  by  the  name  of  the  *  eein- 
ture  h  inclinai!*!)!!.'  A  fi-w  years  later  Tavemier,  of  Lyons, 
dcKiribed  it  in  detail  in  '  Notices  sur  le  truitvnicnt  de«  dif- 
fonnit^s  dc  la  tnille  wu  moy»^  de  la  ceinture  k  ineliuaiNOii  xans 
lits  k  extension  ni  b&^uilles.'     Paris,  1841  (fig.  21). 

Besides  corsets  apparatus  were  also  used  whith,  in  the  form 
of  a  half-cuirass  made  out  of  some  solid  material,  surrounded 
(he  back,  the  hips,  and  the  shoulders,  and  werr;  closed  in  front 
by  straps.  ITiesc  were  uiadc  according  to  the  shape  of  t.h« 
patient's  btjdy,  and  when  jtossible  upon  a  good  wooden  model, 
•  HtustcT.  airurgie.     tlHratmg,  1718. 
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fn  gach  a  way  an  to  pntviik-  rnuru  or  less  for  the  itDproremeiit 

which  it  was  desired  to  give  to  thn  back.     The  iiiut4.Tial  was 

either  thin  iron  plate  perforated  with  numeronfi  holes,  pmrtJy 

U>  diminish  theweighi  and  pHrtly 

Ui  f^ilitat*;  pcrspinition,  or  from 

lentJier   strengthened  with  stvcl 

rplints. 

Joeig,'  of  Ix-ipzig,  inrcntod 
»  peculiar  apjiaratus.  A  otirved 
plate,  made  o«t  of  linden  wood 
aod  {tadded  at  its  «dgi>s,  wa«  ko 
applied  to  th«  side  of  the  cou- 
tavity  of  the  dorsal  curve,  tliat 
it  found  $upjH>rt  under  the  iiriii- 

ptt,  and  upon  the  crista  ilii  j  in  « /  ,  l-u  \  r\^ 

tlie  tnicMlr,  however,  it  did  not 
touch  the  hculy.  The  projecting 
ribs  were  drawn  towards  this 
plate  by  b:uidag<>3i.  All  t-hc»i- 
apparatus  were  objected  to  by 
Wilmn,  oo  the  ground  that   by  '*"*  *'" 

their  firm  eoeircling  of  the  pelvic  they  prevented  its  develo[>- 
meDt,  (V  he  hud  ot^en  found  narrowed  jn'ilres  in  women  who 
had  in  their  youth  worn  sueh  ap[iaratus  for  akoliosi^  whereas 
other  skoliotic  women  who  had  gone  through  no  such  treat- 
ment pndscKSi'ii  p»-lve«  "f  noriDiil  sice.  Tintjf-  fefU>  Imvc  bcCQ 
«xa^erated.  Nevertheless,  it  is  not  a  good  thing  to  surround 
a  growing  pelvis  with  a  tirm  girdle ;  hut  if  the  belt  h  of  th« 
right  curvtt,  not  too  heavy,  iuid  t*  ncl)  jiadded,  and  if,  furtlier, 
it  is  not  ^stened  too  tight,  and  of  course  is  laid  aside  at  night, 
wo  need  not  fear  any  hindninet'  tii  growth  on  it*  aci-ount. 

As  the  pelvie  I>elt  ia  that  portion  of  the  corset  from  which 
the  plates  for  latend  prei^^nre  take  their  bearing,  it  may  easily 
happen  that  the  belt  may  he  displaced  obliqnelv  by  the  pressure 
of  the  plates.  There  are  three  ways  by  means  of  which 
the  belt  may  be  given  a  firmer  bold.  The  first,  invented  by 
Heather-Bigg,  consists  of  covering  its  inner  surfoei;  with  pluxh, 

'  JocTg,  Die  %'rrkr%mmn}rn  dn  mfitthHekeit  A'trptri  mitd  tint  ratiamUe 
WtdmcArrr  lleUumj  JrrtetWn.      l>-il>»i«,  1S10. 
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The  fibres  of  the  stuff  prcBa  tfic  body  diaf^uiilly,  <ind  thus 
BiHMire.  tlie  helt  in  iIk  right  position.  Thiit  is  a.  sirnpli?  but  not 
very  effective  arrangement.  The  second  mode  is  the  old  plan 
which  FabriciuM  Ilildanus  mJoittt^d  in  «iniiliu-  ua****,  viit.,  the  iwe 
of  two  perineal  slrupa  which  ^mas  from  the  aides  of  the  girdle 
posteriorly,  and  fiisU'n  to  it  iu  front.  The  girdle  is  thus  ct-T- 
tainly  heri«r  fixed,  but  the  irritating  effects  are  very  annoying. 
A»  the  perineal  straps  uiusl  bu  tolerably  tight>  tht-y    easily 

cauiie  exeuriiitionii  and  mui't  then 
lie  loosened.  'ITie  third  means 
is  nil  iron  splint  extending  from 
tlio  side  on  which  the  ]»elvic  belt 
has  un  incliniition  to  rine  (vhieh 
is  idinobit  exeltisivply  tlio  left), 
which  splint  being  furnished  with 
a   hinge    corresponding    to    the 


\ 
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hip  joints  descends  on  the  outside  of  the  thigh,  and  is  fastened 
by  ;i  ti'iitlier  girille  just  iibovc  the  knee.  This  is  the  rnoxt 
effective  plan,  the  long  lever  of  the  splint  during  both  sitting 
and  uiilkiiig  considerably  increasing  the  steadinesH  of  the 
pelvic  girdle,  Insitting  its  effei-t,  although  not  entirely  lost,  is 
itomewliut  less.     The  long  splint  descending  down  the  leg  is  not 
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lortablo,  and  vlien  Ih^  Joint  in  it  iH  veil  made,  and  the 
fpliot  can  easily  follow  the  movemcntti  of  tbc  hip,  the  putivot 
HOD  becookes  acciutoined  to  it.  In  any  caee  it  €oniiidi*rabIy 
incrotSM  iho  pre»ure  of  tho  rigbt-j^idc  plntc.  This  Mptiut  ww 
known  to  Boiivier,  wha  liowcvf  r  did  not  \>nze  it  v<^ry  highly ; 
its  principul  advocate  was  E^rineer,  who  guvc  it  an  important 
dace  in  hi«  skoliotiM  vnrset  illuvtrntvd  in  jig.  2J!. 


The  curtetM  fitted  with  pressure  platca,  which  Are  »t  pre* 
KDt  mwt  ufied  in  tierniany,  arc  the  folloving: — 

1.  Ad  ap|uiratii)i  vhich  i»  gt^nt^ndly  calh-it  nfl«r  Ilcather- 
■Ithough  previously  devised  by  Deli>ecli.  A  flight  well- 
petvic  girdle,  which  is  placed  obli<iucly  oorTe»jx>nding 
to  the  inclinulion  of  the  pelviH  fruiii  nlxive  and  behind  to 
below  and  in  front;  Trom  the  middle  of  the  back  of  this  piuri 
two  well-psdded  sUxO  spring  nitliuts  (curvf<l  in  the  requisite 
mionvr),  one  on  eacb  side  of  the  vertebral   column   up   to 
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th*'  middlt  of  tin-  sihouldeT-hl«i1e« ;  lu-ro  tlicy  carry  u  rrwse- 
|)iec(^  vliich  passes  beneath  each  armpit,  carvinf;  round  in 
front  and  ending  in  strapi;  which  pii»  over  thc^'  sboiildprs,  and 
arc  attn(!)u*d  lo  the  biick  orosa-pieoii.  'Hte.  buck  xplinttt  have  at 
the  proper  heitjht  one  or  two  plates,  which  by  means  of  spring 
or  scrpw  prcMsiire  push  iigiiiui'l  the  curv«». 

2.  Nyrop's  corset.  The  foundation  of  this  Is  in  all  easen- 
tials  the  same  b»  No,  l,ouly  the  plittcti  nrc  ftistcncd  differently. 
They  Hrp  niova,hI«  upon  two  bent  spnii^H  oiirvi-d  fyrwurds. 
Aflf»rtheiippiiratua  haa  been  applied,  the  springs  are  adjuiited  to 
the  body,  and  connected  with  one  aiiotlur  by  xtruiM  and  buckles 
in  fniiit.  The.ie  tniivi-d  pieces  stand  away  from  the  body  on 
account  of  their  spring,  and  ouly  the  plates  press  agniost  the 
spinal  curves  (fig.  24,  iifter  Schildbach). 

3.  The  rorset  with  psids  (pelotea).  From  the  middle  oF 
the  back  of  the  pelvic  belt,  two  atot-l  rods  pass  up  behind  the 

vertebral  column,  winch  are  inovabls 
by  means  of  rack  joints,  so  that  by 
a  key  they  may  be  Virougbt  nearer 
to,  or  removed  from,  tlnf  middle  line. 
Till-  one  rod  eiirries  at  the  requisite 
height  tlie  Bide-prf,*surc  plat«  for 
the  dorwil  curve,  the  other,  the  one 
for  the  lumbiir  eiirve.  The  whole  is 
altiiehed  to  a  corset  of  coar»<?  linen. 
After  thf  corset  is  put  on,  the  plates 
are  pressed  against  the  wmvcxity  of 
the  curves  by  turning  the  scrtws. 
in  the  BcvKrer  cases  arm  crutches 
also  rise  from  the  sides  of  the  pelvic 
girdle  (fig.  25). 

1  have  intriH^Ticed  an  alteration 
JDtO  this  eortift  for  those  common  cases  of  jiredoiiiiminee  tif 
a  nevere  dorsal  curve.  In  order  to  secure  the  jwlvic  girdle  in 
its  place,  which  is  so  particularly  necessary  in  these  cases,  I 
apply  the  IxirinH-r  side  si>liut  down  the  left  thigh.  Now  if 
I  wei-o  to  cause  the  bar  which  bcfir*  the  plate  on  the  right  side 
(ft  left-»rided  plafe  is  not  generally  necessary  in  tliese  cases) 
to  proceed  from  the  middle  of  the  back  of  the  pelvic  girdle. 
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this  vould  be  nn  unfavourable  arrangfmfnt  of  tliv  k-wragi*. 
Thert-fore  I  ntake  the  plate  bar  rise  from  the  pe-h-ir.  girdle 
precisely  opjwsite  (o  tliv  inH>rtioii  of  the  side  splint.  It  is 
Etrongly  made,  but  somewhat  springer,  and  \mh  in  tlm  middle  k 
jilatv  made  of  iron  which  is  lurge  enough  to  cover  the  vhc^e 
of  the  projectiug  «ide  of  (lut  thonix :  thv  biu-  ix  attached  by 
meaus  of  a  joint.  The  leverage  tlius  nets  by  means  of  three 
wry  long  li;vers,  which  an-  connvcbwl  with  one  another  at  two 
right  angles.      It   is  in   this   way  continued   from   the  plnr« 


no.  18. 
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through  the  bar  at  right  angles  to  the  pelvic  girdle,  and  from 
this  point  carried  over  at  right  angles  to  the  npUnt  pasxfng 
down  the  (high.  I  twdieve  that  by  this  mMiiis  wc  attain  un 
int^nsily  and  constancy  of  pressure  which  is  greater  than  in 
any  otlier  appamtua  of  the  kind. 
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Sohildbach  has  aJso  constructed  a  portable  '  side-t Faction ' 
iuxlrurnviit,  whicb  is  made-  upon  the  principles  enunciated  by 
Joerg.  See  tlie  aircuinpariying  illiixtration  (Hg.  26),  from 
Schitdbach'H  '  We  SkoUose  :'  Leipzic,  1872. 

Barwcll  ti«s  invented  two  apimratus  differing  entirely  in 
principle  from  all  otlu-rs;  but  in  iiij-  npiniiin  there  is  a 
«(rriou8  fault  in  thcii-  conHtructiou.  Tlie  traction  in  the  Brst, 
as  the  [irei-eding  figun;  27  uliowa,  m.ldo  itlftntic  by  the  u«e 
of  indiarubber  bands,  imsses  fvom  the  left  trochant<?r  to  the 
pnijfcting  ribs  of  the  right  side,  and  from  there  to  the  left 
shoulder.  Now  wherever  two  parts  are  connpoted  by  tractJon. 
be  this  rigid,  elastic,  or  niilsculiir,  the  part  which  offers  the  least 
resistance  will  be  drawn  to  the  uther.  Tin* ijucBt ion,  then,  wilJi 
reference  to  this  traction  ap]>aratus  is  this:  how  do  the  resist- 

nmcd  of  the  three  |Mirl»  here  under 
observation  stand  to  one  another? 
Thv  trochunterio  region  in  the 
human  body  may  be  considered 
absolutely  firm  again<it  traction. 
Therefore  the  protruding  ribs  will 
be  ilniwn  to  it  by  the  elastic  ten- 
sion ;  oil  the  other  hand,  however, 
the  protruding  ribs  arc  decidedly 
more  firmly  fixed  thnn  the  left, 
shoulder.  Therefore  it  will  not  be 
the  ribs  which  will  be  drawn  to  the 
Iffl  shoulder,  but  the  shoulder  to 
the  ribs.  Thus,  whilst  by  the  lower 
pull  a  slight  eornuitioQ  of  the  curve 
is  effected,  the  upper  Iractiou  acts 
in  a  decidedly  harmful  uumner,  iis 
it  moves  the  left  shoulder  towards 
the  projecting  ribs,  and  thus  gives 
to  the  entire  upper  pari  of  the  body 
an  incliuation  to  lean  down  towards 
the  right.  This  evil  predominates 
throughout  in  the  action  of  the 
ajiliarat  ti«,  which  on  this  account  cannot  be  considered  effective, 
second  apparutus  is  the  s]tiral  bundugc.     From  the  rtgh 
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tmclantrric  region,  where  a  soft  leather  plate  is  fastened  by  ■ 
pe-riDMil  band,  tinclion  (also  cla«tJc  by  hidiarublier)  is  ilin^vti^ 
to  th«*  left  binibw  region,  «nd  from  tliiTe  obliquely  riites  over 
the  abdomeo  to  the  right  pmtniding  ribs,  and  ends  at  the  left 
sbcNilder.  The  upparatas  is  ealcu)a.ted  to  cx^rt  jiretis lire ugin list 
tbe  convexity  of  both  cun'e^.  Kul  here  again  the  question 
ariM.-*,  where  is  the  firm  point  from  which  the  action  must  be 
ilefeto|ied  ?  If  tlie  shoulder  were  nf  iivniliihle  in  t  IiIa  reii})et^t 
as  tbe  thigh,  nothing  could  be  objected  to  in  this  apparatus 
apart  from  the  pas§ing  of  the  traction  over  the  abdomen ; 
bat  the  shoulde-T  in  very  inovitble.  Oinseqiiently  the  traction 
{■ntoeeding  from  the  trochanteric  region  twists  the  whole  body* 
m  that  the  left  shoulder  in  inmed  tnoTv  to  the  liaeic,  and  the 
right  farther  to  the  front.  'Hie  (latient  will,  supjiosing  that 
thw  tmctiou  is  miule  very  effective,  tnist  his  right  sitotdder 
forwards  when  he  advancex  with  a  level  pelvist,  and  that  in  tJie 
worst  thing  which  can  luippentoaskoHoliepatient.  For  these 
reaaoos,  I  believe  that  neither  of  the  npiianilU8  invented  by 
Banrell  can  be  recommended. 

A  new  uikI  very  lively  imiwtus  has  been  given  to  (he  whole 
qiiettioQ  of  the  treatment  of  skolio^is  by  the  intnxluction  of  the 
plaeter  of  faris  corset  by  Suyre,  by  means  of  which  attempts 
are  made  to  preserve  any  iinprovciuent  in  [lo^itiou  which  can 
he  attained  by  the  vertical  suspension  of  the  Iwdy.  The 
application  of  the  planter  corset  is  very  sini]>le.  The  body 
of  the  patient  is  only  clothed  in  a  knitted  vetrt;  «  waddttd 
cashioD  (the  dinner-]iud)  is  laid  under  this  vest  upon  the 
abdomioid  r^ion,  and  in  intended  to  provide  for  free  ]ilay  to  the 
changing  conditions  of  the  abdomen  br  it£  removal  after  the 
stiffening  of  the  biinditge.  Tlic  removal  of  this  cushion  ta 
effected  by  means  of  a  long  strip  of  bandage  whieh  hatt  been 
preriously  stitched  to  it.  If  the  patient  is  a  girl  whose  breasts 
have  already  lieguii  tx>  develop,  u  small  round  wadded  cushion, 
aim  furnished  with  a  bind  for  subM>quout  reinoi-nl,  must  be 
laid  over  each  breasts  The  knitted  vest  must  fit  foultlessly  to 
iba  body,  and  the  priijr-cting  bone«,  e»}>eeinlly  the  spinous  pro- 
must  be  protected  by  pads.  All  these  jire|3ar»tio»« 
moat  be  iwaile  very  ciirefully  first,  as  if  Ihey  are  left  until  the 
MupenMon,  the  latter  will  be  continued  loo  long  and  be  harmful 
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to  th«  put.ienl.  HaJf-a-dozeD  brcmrl  tuiA  long  gumte  bandngt^s 
saturatpd  irith  ]]lii«tvr  of  I'niis  are  laid  in  narm  water  (if 
cold  vrt^re  used  it  would  set  leas  quicklv);  wmv  rtriiw  of  rtiff 
IcAttier  or  thin  iron  plalo  lit-  ready  for  strengtbeuing  the 
iKiiidngi;;  nt  least  two  iiun>eit  or  atl'<?udniitN  must  he  pruHcut, 
to  aAfliat,  for  it  is  of  great  importanc*  that  ev*rjthing  nliould 
be  done  ttiuiiiotlily  nnil  'luickly.  When  all  the  prtparationE 
nre  nuidp,  then  the  p;itietit  »  druvn  up  by  mcuis  of  th« 
bead  and  chin  collar,  so  high  that  the  tip.*  of  the  toes  only 
just  touch  tJii-  ground ;  \w  vvixrs  the  cstt-nsion  cord  with 
biM  hiiiiilit,  in  order  to  remove  the  arini*  from  Ihe  side  of 
the  body,  but  it  is  not  advisable,  sccording  to  my  experience, 
to  employ  the  !iliould«T  pit-or-s,  af  by  tbvw  the  shouldcr-bludca 
are  Ixxt  much  drawn  up.  Now,  lirst  the  phlvia  muHt  he 
envelo]x'(i  in  a  number  of  plaster  of  IVris  bandages,  for  this 
jaiikt-t,  like  the  corsets,  tikes  its  support  from  iht?  jw'vii^  The 
lowest  turns  pass  from  the  lower  part  of  the  aacrum  to  the  top 
of  t.bt;  targe  trwlmntvr  and  in  front  )o  the  upper  edge  of  the 
pubic  symphysis.  These  turns  of  the  bandage  miut  lie  very 
itmooth  and  firm  ui^wii  good  [oulding,  then  the  bandage  must  be 
carried  upwarvls  with  circular  turns  to  benvuth  the  tihuulders.  If 
about  four  large  plaster  of  Paris  bancbges  are  required,  it  is 
ailviMible  to  lay  on  xome  «tripi»  of  stiff  Ictither  or  thin  properly 
bent  iron  platein,  and  then  to  wind  over  them  the  liwt  two 
plaster  bandages.  The  jacket  thus  gains  in  tirmuess  without 
its  weight  being  much  incmuo'd.  The  jacket  is  finished 
by  a  thin  layer  of  planter  of  Paris,  which  fmiiHiths  the  out«ide 
sarhce.  As  the  wbulc  jacket  should  be  as  light  as  possible, 
it  iH  n  good  plan  io  wte  many  ganzc  bundngcit  and  not  much 
outside  plai;ter  of  Paris.  With  quick  and  practised  handling, 
the  biindiigc  can  be  applied  in  live  minutes.  The  extemdun 
cord  is  now  loosened,  and  the  patient  is  lowered  w  far  a» 
to  admit  of  the  heels  just  touching  the  ground,  whilst  the 
back  is  alili  very  much  «trel«h<>d.  If  the  patient  remains  in 
thiii  rather  leas  trying  position  for  yet  some  five  to  ten  minutes, 
then  the  bondage  will  have  become  eo  tirm  that  it  does  not 
break  even  when  the  extension  is  completely  withdrawn.  The 
scissors  and  knife  must  be  iised  for  trimming  the  edges  of  the 
bnodi^e;  tin-  lower  edg.?  must,  be  »o  arraugud  that,  when  the 
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patient  sitd  doicn,  it  should  not  touch  the  upper  surfiice  of  the 
thigh,  mnd  the  upper  i-dge  so  tliat  it  docK  not  pre!>«  into  the 
armiMts.  The  diimer-|iad,  &*  well  aa  the  protecting  cushions 
for  the  breasts,  are  now,  by  meauo  of  the  bands  which  hang  out, 
whbdiavn  from  betwt-vn  th«  bod;  mid  the  knittiH)  chirt,  uiit) 
thus  torn*:  freedont  i»  nffonlcd  to  llu-  brt-jvts  and  U>  th<-  abdo- 
men. It  is  beet  nov  for  the  patient  to  seat  hitnecif  without 
clothing  in  some  warm  place  in  order  to  uccclemtu  the  ptn-fcvt 
bardvniag  vf  lh«  liaadage,  by  imsinit  of  evaporation  of  the 
wxter  contained  in  it.  If  the  bandage  ia  well  put  on  and  quite 
driedf  it  rrcisttt  all  outside  action  with  the  exception  of  wet, 
and  the.  patient  can  thi^refore  move  altout  tolerably  freeljr  and 
witiiout  difficulty.  The  carriage  »rf  tlie  body  ie  somewhat  con- 
rtninud ;  the  ni)t  in  girls  strikiugly  large;  but  It  is  difficult 
even  to  the  praL-tii'ed  eye  to  recognifie  through  the  clothes 
whether  the  person  wears  a  plaster. of  Paris  bandage  or  not. 
Taking  nuurinhrneut  uud  digestion  are  peTfonnvd  without  any 
grCBt  difficulty,  as  the  expansion  of  the  abdomen  has  been 
immdcd  for.  Respiration  is  priucipally  by  the  diuphngni ; 
aod  if  tht!  bandage  is  aainewhiit  firmly  put  on,  as  Sa}'r<>  especi- 
ally [voommcnds,  the  jiatient  cannot  §it  U)x>n  a  woodeu  bench, 
aa  the  pi-rincuni  at  every  n-f^piruliuu  is  punhefl  aguin^l  thi;  brm 
»!*l  by  the  |)ire«iure  of  lh«  descending  diaphragm.  The  height 
of  the  body  is  often  increased  by  the  bandage  applied  during  siis- 
pmsioD  from  two  to  three  ceutimctri'S,  which  i»  explained  by  the 
compensation (rf  the  curves,and  the  first  impression  which  Imth 
{■tient  and  physicinn  receive  from  the  new  plan  is  a  thoroughly 
fiiTonrable  one.  Km  tlie  conditiinis  niter  iu  the  course  of  time. 
As  every  jacket  is  worn  for  htaa  eight  to  twelve  weeks,  the 
knitted  vest  i*  gi-.idually  soaked  with  cutaneous  excretions; 
dost  as  well  as  cast-off  epidermic  scales  form  small  deposits 
of  dirt,  in  which  iu»ot-ts  assemble  by  preference,  as  here  they 
can  lead  an  undi.iturhed  life,  a»  they  ranuot  be  got  at  unless 
by  the  blowing  in  of  insect  jtowder ;  but  even  this  remedy 
■boukl  bo  only  used  to  as  limited  an  extent  as  possible,  as  it 
lends  to  increase  the  de|K>sit  of  dirl'.  Gradually,  in  spite  of 
ail  cBir  in  the  applicHtinn  of  (he  jac^ket,  reddonetl,  [Hkinful 
plans  in  the  skin  occur  here  and  there  and  especially  over 
the  epioe,  gradnnlly  developing  into  actual  soreSL,und  when  the 
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baudiigt^  i*  removed  »ft«r  twelve  weekx,  »1I  ihcfi:  clisturbuiiceK 
are  so  far  advanced  that  a.  tiniple  wami  soap  and  water  bath  is 
not  EiiSick-nt  to  rt-nder  thr  IxwJy  wipabk-  of  at  once  bearing  tliC 
next  jacket,  \V>  tiiust.  thdrefon^  inako  a  |niuse  of  several  dav» 
or  weeks,  in  order  tiiat  the  disturbances  ma;  disappear,  and 
diiriiijj  tlii«  tiino  the  body  Io«eg  any  incrcwBc  in  length  which 
it  showed  whili'  bandaged.  Even,  hrmrvtr,  vht-n  all  this  is 
uvoidcd,  when  the  second  iKindage  is  able  to  follow  the  first  at 
ontv,  and  tht-ii  tlit?  thii'd  and  fonrtli  in  nnhmki^n  xnm'i-siiion, 
the  accomplishment  of  which  I  consi<ler  a  great  feat,  how  long 
are  the  bandui,'v«  to  be  continued?  Ixiuger  than  a  year 
neither  patient  nor  physician  would  think  of  continuing  them, 
uud  what  then  is  the  result  of  this  long  and,  u]>oo  the  whole, 
rather  unpleasant  treatment?  As  good  as  nothing!  A  sko- 
liotic-  vertebriil  eoUimn  is  no  fraelurc  which  in  a  ccrtidn  time 
adoptit  and  jv-rtniinently  r(*tiiin!«  the  jKmtton  in  whit^h  it  in  held 
by  the  plaster  bandage.  It  is  after  a  year  just  ns  weak  an<l 
unst.-ible  as  it  was  hefitn- ;  we  niny  «v«»  i-ay  it  is  wwiker  iiml  mor« 
unstable  than  ever,  xecing  that  its  bony  as  well  as  its  musciUar 
portions  havt;  jiuffered  cnusiclerably  in  power  of  rcsistantx-  frcwn 
the  long  rejKise,  and  thus  the  advaiit.igf  giilned  by  the  tr»«t- 
mcnt  is  sorjn  lost.  Whilst  the  ulcers,  without  which  it  is  very 
seldom  tliiit  »  yt-ar'»  treatrnenf  of  phwt+'r  bandnges  takes  pixoe, 
are  slowly  healing,  the  vertebral  column  returns  to  its  former 
condition.  Mureovcr,  other  distiirbttiiccK  ixKrur.  lli-spiratorjr 
movement  is  always  seriously  interfered  with,  and  the  lungs  may 
suffer  an  injury  which  but  slowly  disappears.  I!ut  the  iibdomeu 
and  thij  pelvii  are  esiK'cintly  (indangcrcd.  A  firm  coiiiprt-x^ion, 
day  and  night,  for  more  than  a  cjnarter  of  a  year,  may  indeed 
Btop  the  growth  of  the  pelvis,  and  thus  lay  the  foundation  of  sub- 
sequent Rcvcrc  hindninces  lo  childbirth,  in  any  <^ase  to  a  higher 
degree  than  by  the  use  of  the  pelvic  girdle  of  a  corset  which  is 
laid  asiilu  at  night.  The  wholo  development  of  the  internal 
sesual  organs  indeed,  which  is  so  often  and  without  any  extcrual 
cciuKtrietion  deranged  in  skoliotic  girls,  as  shown  by  menstrual 
irregularities,  will  hardly  he  asKisted  by  a  plastt-r  of  Palis  jacket. 
What  then  has  secured  to  Sayre's  plaster  jacket,  in  spite  of 
these  undeniable  fnults,  the  enthusiiJiitic  reception  which  it 
at  first  received  in  nearly  all  civilised  countries,  and  which 
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mv  of  till-  VDibusia^^iD  vrith  wliicli  Ilemp's  extension 
bed  was  received  iu  I'aria  in  the  y<*i""  IS2;i?  The  vhnpUcUy 
and  cA«ipn«»«  of  the  whole  method.  What  then  apjieared 
easier  than  to  Irwil  nnd  to  cure  »kolio»if,  ii*  one  required 
Dfithing  but  a  knitted  shirt,  thf^  «xl<^nKion  nppEinil u",  fintrn 
pl«*er  of  Paris  hnndjiges,  and  a  little  practice  in  their  applicn- 
tion  ?  All  tliii  cK>tild  be  easily  and  cheaply  iirrangi^d  with  very 
IfUltf  preparatiod.  This  is  the  idea  which  Coulomb  '  expn-xxcs 
ID  the  wool* :  *  U  f«ut  fin  dcmocrute,  dn  moins  en  orthop«kiie.' 
A  method  which  without  difficulties  and  ox]ienA>  t-an  be 
emplovxil  at  once  on  any  jtatient  must  in  fact  have  been  cun- 
a  ^r«at  iniprrtvenient.  Fivtii  this  [xwut  of  vivw  thore 
not  much  to  be  said  against  the  plaster  bandngf.  It  is 
niHloubtt^dly  the  i-ln-api'Mt  method  of  treatment  of  ekolioais, 
aod  in  this  respect  may  well  po^e-iiK  u  vcrlain  )K-rmunent 
ndof.  But  whoi-wr  can  afford  it  wil!  find  in  the  combinnlion 
of  gvmnadtioii  wilh  intichaiiii'Ml  tri-atiucnt  a  decidedly  njore 
effectual  method,  and  one  which  is  attended  with  few«r  incon- 
Tenienctta  and  oven  danger!". 

A  number  of  modilioattons  have  been  attempted  in  the 
modu  of  HppttcuLion  of  the  plaster  jacket,  in  order  to  diminish 
ita  attendant  deleterious  effivt.*.  J.  \V<iIff  laid  over  the  knitted 
rest  Grvt  a  tilicate  biindngf,  and  then  a  plaster  btinda^e  over 
that.  After  one  or  two  days  the  planter  bandage  was  cut  and 
rpmoved,  whili;  the  silteatc  bandage  remained  in  it*  jttncc. 
The  advantage  of  this  phin  ix,  that  the  Utter  i»  lighter  and 
harder  than  the  plaster  of  I'aris  bandage,  and  thnx  caiices  k-M 
tncunveniencc.  The  provKioiwI  addition  of  the  plaster  tnndagt; 
is  necessary',  because  the  silic»te  stiffens  too  slowly,  and  there- 
fore murt  during  the  first  day  have  some  outside  nipport. 
(ttberwiae  the  effect  is  the  same. 

The  other  modifications  are  directed  against  the  itnmo- 
bilily  of  the  plaster  bandage  ;  they  aim  at  a  met)io«l  lumilar 
in  iirioci[>le  hot  with  a  removable  jacket.  With  this  view 
Beely  *    introduced    a    hinged    removable    playler  jacket,  but 

•  OmlcMtb,  JM  traitrmunt  <Ut  DMMiemt  dr  U  («Umiie  rrriitnle.  Tub, 
lUI. 

■  VMlr.  *  U«b*t  AntvnigoBg  Btticiiltrtor  twci-  nod  itreifchaligtr  Gil»- 
mbladc  fur  Brfaaiiilluiig  vox  Btknuikiuifm  d«r  WirtirliiulF,'  tierl.  ikm. 
r«AeMfikr.  1880,  No.  15. 
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aftonvan)*  iibniifloned  this  i>laii.  Tiipii  there  appvured  HUotlii^r 
niiitonal,  which  seemed  to  unite  the  advantage  of  plasticity 
and  immobility,  namely,  the  poroplustic  felt-.  The  English- 
man  Cooking  in  the  yesir  1870  intn>dii<reii  apliiitit  made  of  felt, 
to  which  by  soaking  in  gum  or  rosin  he  gave  a  tolerably  high 
degree  of  firmncxH.  Tht-se  K|i1int4),  when  tn-uted  with  hot 
water,  or  in  the  case  of  rosin  with  hot  air,  bepame  [ila^lic.  and 
could  he  adapted  precisely  to  the  limb,  and  when  cold  pre- 
served the  form  thiw  rorulvud.  By  thenc  prop<Mli»s,  [wroplastic 
^>liiitt<  fur  the  treatment  of  fractures,  and  part.ially  also  for 
joint  infiammations,  were  tolerably  extensively  used  in  Kng- 
land.  Now  when  Sayre  in  1877  brought  out  his  plaster 
bandage,  and  a  short.  tini«  afterwards  tht?  evils  attending  the 
uae  of  this  bandage  became  known,  the  attempt  was  made  to 
replace  the  plaster  of  Paris  by  the  pomplastio  material.  It 
appeared,  however,  that  a  simple  fell  plate  could  not  be  used 
for  this  purpose,  for,  when  it  was  attempted  to  lay  this  in  a 
soft  condition  round  tbebmlyi'f  tlii-patir^nt,  a  number  of  oreasfj; 
and  folds  were  produced,  which  in  a  short  time  did  mischief  by 
pressure,  I'pon  the  rules  given  by  W.  Adams,  Ernst,  the  repre- 
sentative of  ('ocking,  made  an  attempt  in  the  year  t87R,  to 
form  the  felt  first  upon  a  wooden  model  shaped  like  the  human 
form,  and  thrn  t"  )ibu:e  it  ;i(ler  wanning  upon  the  liody  of  the 
patient.  In  this  way  a  tolerably  smoothly  fitting  felt  corset 
can  be  made.  The  jacket  must  bo  ficated  in  a  specially  coo- 
•tructed  gas  oven,  at  a  tempenUnre  of  180"  F.  (lOO'C),  in 
order  to  make  the  material  supple.  The  patient,  clothed  in  a 
knit  (e<l  jacket,  is  snspendetl  in  the  manner  already  described, 
the  warmed  felt  jacket  pressed  on  to  the  extended  back  and 
elosed  in  front  by  buckles.  After  cooling,  which  soon  occurs, 
and  which  restores  to  Ihe  felt  its  original  hardness,  the  jacket 
ought  to  keep  the  Iwck  in  its  extended  position.  Every  even- 
ing the  piitient  may  lay  aside  the  jacket,  every  morning  he 
should  practise  self-suspension,  and  in  this  position  have  the 
felt  jatrket  put  on  firmly,  nnd  then  Lo  can  walk  about  in  it 
during  the  day.  This  plan  of  treatment,  however,  did  not 
answer.  The  moulding  of  the  softened  felt  Upon  the  body  of 
the  patient  was  a  very  imperfect  process,  and  not  seldom  bums 
occurred,  from  the  felt  having  been  overheated.     Furthermore, 
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the-  m&t^riftl  vafi,  aalesa  or  gr^&t  thickness,  very  anrtab1«,  and 
conM-qufDily  vny  soon  bi-came  tx^nt,  whcrcu]»>D  the  jacket 
rranrit  to  afford  any  Hupjiort.  The  daily  snspeDsion  mu  ex- 
tmn^ly  troablpeomo  ;  the  thick  impcrmcablo  material,  from  ita 
finii  cwmijrrwKin,  Liiiti<ed  loo  much  iiK'oiiv<riiKtiiirir ;  am!  thus, 
aSkfr  only  a  few  years,  the  felt  jacketa  dirap[H-ared  gradiiallj 
and  ve  now  but  »rldom  u«ttl. 

Reely'  biu  intrtMhu-cd  »n  imprnved  plan  of  applying  ptimtic 
fisit  jackets:  be  bangs  the  patient  vertically,  and  then  applies 
smoothly  to  th«  naked  body  a  thin  baiidiigc  of  pla»trr  of  Paris 
mu]ttinTdiride«it,as»Donasil  ifhanb-ned,  down  the  middle  lin« 
in  frcnt,  removea  it  carefully  from  the  patient  without  break- 
ng  it,  and  olo««s  the  bandafre  again  by  n  newly  appliod  placer 
«t  Pari*  muttlin  mller.  In  lhi:i  way  he  gcttt  a  tolerably  oorrtx'i 
iBoiJel  of  the  forni  whirh  the  body  of  the  patient  |Hreseoted  in 
the  ra«|Mrad<-<]  j>n«ition.  Upon  tbiH  miKlnl  an  (iccunit4>ly  fitting 
ear>et  of  undfea.ted  !»oft  felt  is  made  by  mtting  out  wedg»< 
khaped  pieces  and  eewinj^  the  felt  1o|^-ther  at  the  internals,  and 
then  the  felt,  when  it  lin«  been  firmly  M>cured  to  the  model,  is 
made  Ijrm  by  soakiag  it  in  an  alcoholic  Bolution  of  »bellac. 

The  edges  of  the  corset  are  left  vnA,  in  order  to  avoid  any 
hnrtfhl  pre»nn!.  Some  slender  and  thin  »t<-'>l  stripe  nni 
riveted  u\>on  the  outside  of  the  «»r«;t  in  order  to  increase  ita 
•treogth.  Prr«pinition  i«  Moniewhiit  (iu:ililat«d  by  a  number  of 
ponctured  holes  and  in  the  front  middle  lines  the  cotvet  in 
ckwed  in  its  lower  luilf  by  firm  buckle  Ktnijw,  and  at  the  top  with 
ftripa  of  indiariibher.  In  this  form  the  corset  has  lte<^n  very 
qmTuI,  and  is  a  notable  addition  to  the  supporting  apfiaratus 
•tntsbte  for  the  back.  Certainly  it.  poxiu-sses  the  unpleasant 
fault  of  being  of  thick  impermeable  material,  yet  there  are 
eMri  in  which  its  application  i»  beneticiiil. 

In  the  trcaliuciit  of  the  third  degree  t»f  skolioKJK,  in  which 
the  curve  has  iocreased  to  a  humpbnck,  wc  must  lay  aside  all 
tbot^bl  of  cure  or  even  of  diminution  of  the  cunc,  and  devote 
<iar  eadcavourx  to  guarding  against  an  increase  of  the  evil,  and 
to  alleviating  the  inconveniences  cauKcd  by  it.  These  incon- 
vcoieoees  consist  priikcipally  in  severe  |i*in>,  which  are  caused 

■  Bwlf ,  ■  Zu  IMttndlUfitc  dot  nAt^ebaii  KypboM  nltlcbt  ttagbonr  Ap(«- 
Ur.-  VoUtuutn^  Suttml.  Uim-  Vnrfrmff.  ttr.  tM.  I«S1. 
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by  Uie  [msmre  of  t1i«  (li»t«rtL-rl  lxrne«  upon  »i;nsitivR  ptuts, 
and  to  the  tnterferencc  with  rei>]iiratioi]  tuiti  ciraiilatiou.  The 
DicanM  (>r  alU-viatioi]  contiist  in  a  siip|Kirting  apparatus  which 
diminiti'ties  the  excessive  pTeflHure  nn  iiiiich  ux  {KjHNihl^,  and  in 
the  horizuntul  pa«itioii,  which  relieves  the  spine  tnta  auper- 
iuc^uiiilifiit  vttight. 

There  arc  two  periods  which  demand  especial  eare,  viz. 
thoHo  of  childlK-d  ;ii)d  uld  ngv.  At  the  cod  of  pre^aocy  and 
aft'T  thi-  birl.h  thi'  Tt-sistiui,'  |»iwcrs  of  ihr?  bonM  aud  h|L^m<-nt(i, 
rot  only  of  the  jielvia  but  also  thone  extending  fnnii  tin-  iw'lvix 
to  thu  vcrti^brut  column,  arw  considerably  weakened.  If  the 
spine  i*  straight  imd  if  i(.< bones  liavt-  siiftV-rt'd  no  othrr  previotis 
disease,  the  normal  Grinnesii  soon  returns,  whtch  is  a  pi'otct^fion 
against  curves.  8omHim«»,  even  in  these  cases  the  softening 
Hprt^dii  over  a  large  portion  of  the  nki-lctjin,  mid  ihcn  the 
disease  ciillcd  piicrjieral  ostcornaliicia  develops  itself  with  all 
its  horrors.  If,  however,  the  vertebral  column  has  suffered 
much  previously  by  deformity  of  its  honen  and  ligiimonts,  the 
diseiiSL-  finds  <i  pix-pared  ground  u]>on  which  it  develops  so  much 
the  more  easily,  and  under  the  influonce  of  the  weight  of  the 
wpiMT  |MirI  of  th(r  body  an  infri*asc  of  thi*  curve  is  produced. 
It  is  therefore  necessary  to  keep  skoliotic  women  Jn  tlic  later 
period  of  pregiinncy,  and  aftfr  the  birth,  a  l(Hig«r  time  in  the 
horizontal  ]>osition  than  is  requisite  in  •>rdinjiry  cnses.  It  ia 
fnrther  necessary  not  to  |>ermit  such  women  to  ristt  without  an 
U|i]>!ir.it lis  for  the  support  of  the  trunk.  In  :i  simil&r  manner 
to  childbed,  old  age  cxcrt^iscs  a  weakening  efTecl  uimn  the 
powers  of  rvsistnnce  of  the  Ixjues,  and  Uii-icfore  one  frequently 
)ices  iikoliosis  even  of  slight  degree  which  ha)i  caused  but  little 
inconvenience,  increase  in  old  agn  in  an  alarming  manner.  In 
these  eases  too  it  is  necessary,  by  fivqucnt  adoption  of  the 
horizontal  position,  to  relieve  the  spine  from  weight,  and  to 
guard  ngaiiict  over-fatigue. 

Tlie  apparatus  best  suited  for  support,  so  long  as  the  sym- 
metry of  the  trunk  has  not  suffered  too  much,  arc  corsets  with 
spring  slc'/ls.  If,  however,  the  hump  jirotrudes  very  far,  it  is 
D"  longer  jiossible  to  prepare  such  apparatns  froiu  measure- 
meats;  it  is  then  necessary  to  procure  a  model  which  will 
Mrve  us  a  basis  for  the  work.     Sueh  a  model  is  best  made  of 
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wood.  We  can  take  a  plaster  nist  of  the  bod;  in  a  partial); 
extended  poutioo,  and  after  tbiii  get  it  copied  in  too*),  which, 
homTCT,  CBonot  be  done  without  considerable  coat.  Keely's, 
\Aaa  described  abovt?,  of  procuring  a  hollow  pluHter  of  Paris 
model  of  the  body,  is  more  siiople,  but  is  not  so  ea.<tv  to  work 
upon  as  wood.  The  material  which  in  used  for  the  supporting 
appauatus  iti^lf  is  either  a  contet  with  properly  bt-ut  st^el 
splints  fixed  into  it,  or  a  leathern  upjuiratiis  with  nomerous 
perio«mtioii8  in  it  to  hHow  for  pcr^pimtioii,  and  the  addition  of 
■lokler  iteel  strips  to  ensure  greater  firnineiut.  Tlie  cheapest, 
thoogfa  not  the  plessantest,  is  the  plastic  felt  stiffened  by  shel- 
be,  after  Beely'*  inelhod.  By  niean*  of  Miese  supiwrtinf;  appa- 
iMUf  we  are,  in  &ct,  able  to  remove  a  considerable  {xirlion  of 
the  inconveniences,  and  to  make  the  patient's  existence  toler- 
able,  even  in  old  age.    This  is  all  we  can  do  in  these  oises. 

Jn^€C(it>n»  of  the  vtHibral  co!uniii= kyphosis  may  be  pro- 
doced  l^  tJiree  causes  namely ;())  by  the  forcible  rnpture 
of  the  eooueclion  of  the  vertebral  column  in  tfic  form  of  Inxa- 
tunt  <a  fracture  i  {2)  by  inflammatory  destruction  of  the  Ixidics 
vX  tbe  vertebnc,  gpondytitit ;  and  (3)  by  camnoma  of  the 
wrt«br». 

Of  these  three  causes  however,  the  second  occupies  t]ie 
most  prominent  position  from  itK  fretiuency  and  also  from  its 
STirgical  inigiortance  and  that  to  so  great  itn  e-xtent^  that  paxs- 
iog  over  the  two  other  causes  we  generally  only  think  of 
spondylitis  when  we  speak  of  kyphoKiii,  and  therefore  we 
•hall  ezcluiiively  refer  to  (his  form  of  the  disease. 

Tbt  kaovMiiv  of  Uiid  ptocms  was  &nt  developed  (according  to 
tnty  informntion  in  Girck  ani)  I^tin  authois)  daring  the 
itcrntli  and  vigbtevolh  cputurim  liy  iIm!  rMWArchm  «f  Til.  A. 
SAvennus,*  Tbeophilus  Bonetus,'  Itunauld.'  Prtit,*  Da  Vemey* 
■ad  otbsn.    Atlenlion  «-n»,  bownvLT,  cliinDy  dniwn  to  this  disease 

'  1LA.  SeTMinus,  JV  abrrwnrni  retvulHa  ■>«(>»«,  libi.  *i.:'  De  gibtdi,  va)^i 
•tvariset  alUaabialnriaTi  vHfic  luxkli*.'    NsplM,  ISM. 

■  Tbaofihtliu  KtfMiat,  flrfnlcArrtum lirt^iatminaptvcliea,' Dv^hbontAte, 
IBbil.  p-irO'    Onnva,  16i9. 

■  Hasuili).  ^tcrfto  «*nffm  mi  •■ft  telu,  /«pni,  ■totn'  pimnl^fiit  vrrteirf 
nm  Mrm.    Fani,  ms. 

•  Petit,  /.'art  de  fufnr  If  maUilie*  df»  at.     Fluic.  IIUA, 

•  D«  Tenwv,  Jlalmlift  dtt  on.    r«ri(i.  ITiU 
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by  the  work  of  Pott,'  so  that  «inc«  thut  tiaw  Bpondylitis  ha*  been 
callod  lUdluoB  Pottii,  or  Poll's  kyphosa.      Tbfl  prowas  which  givt* 
rise  to  this  form  of  kjrphonH  cunNiiOii  of  %  d«Hlructioo  of  Uw  »ort«- 
bra!    ho<li«5t  iiuJ  inWrwirtobral  disca  ontmNl  by  chnMiic  inflamm*- 
tion,  which  produces  n  more  or  loss  considei'ttbln  defect.     This  defect 
Gtkti  oevCT  bi>  ropUccd,  but  mny  Ims  c1o«ml  up  by  cicatriciiU  formatioo. 
Thu«  UiB  only  powihility  gf  definite  cure  Ii«»  in  the  fonimlion  of  m. 
callus  lit  tini<«  rich  in  botic,  whidi  cuukch  (TsJeecenco  of  the  diaeaaed 
tiiwtiGK  iuli>  11  uniform  poi'oun  bony  mass.    Since  nt  the  limo  wheu  the 
d«Act  of  th«  vcrWbml  bodiw  d.^velopi  ther«  occurs  a  wn king  together      M 
of  the  row  of  vertebn*!  bodies  under  the  infiunntw  of  tho  iwigbt  of     ^ 
thu  body,  the  njiimius  pnioHssai  of  the  one  or  more  diKenaed  vertsbiw 
prntrtido  bwkwiuiis  from  the  row  of  the  bone«  «nd  form  tin-  jiibhus 
(ii^Qv),  from   uhiih  the  ili^i-jie  hn*  rcci»ivwl  tlie  natno  of  kyphonj*. 
A«  fur  UB.  rsftaiita  the  fuadnmental  charoctcr  of  thut  morbid  pfoocM 
which  prodiicBS  tho  destnictann  of  tliii  vertebi-al  bodiw,  it  wo*  for  u 
long  time  h.  tiueation  whethei-  it  waa  to  he  coDi«<lored  a  simple  ia- 
flamiDfttory  or  «  spwilic  mfliimmntary,  or  indeed  a  tubtTciiloua,  or  in 
rmreooaeA  even  a  syphilitic  pi-oceaa.     Even  at  thetimt!  of  Hippocmtee 
this  qgwUoD  litul  burn  diwuRunl,  hikI  it  hiw  imtia  regieatedly  rv-debutol. 
In  this  century  |>articDhkrIy  llelpech,  Niehet*  pind  Nclaton*  hiiv« 
pronounowl  decidedly  in  favour  of  tho  tubiirciilDus  cliaiw:tor  of  this 
inflftmrnation.     But  they  did    not   Hucceed   in  obtaining  a  general 
Mcoptjuien  of  this  vivvi.     Quito  rownt.ly,  howevi'r,  by  the  help   of 
the  microscope,  which  shows  clearly  the  tubercle  in  the  Umine  erf"  tho 
snftcnod  veriebml  boili«K,  Mid  hm  well  as  hy  Kooh'n  diA-ovwy  of  th« 
sgieciQc  hwteriii  of  tubBrcle,  the  iHlwrcnlHr  nature  of  Kpondylitifl  h*s 
hcM-n   iK'Guttely    proved.     Cut  doubu  iitill    eudst  ns  to  whother  nil 
cnses  of  vcrtubiul  iulUininiitiiin  mii>t  bn  regnidod  nM  tuberculous,  or 
whethei*.  along  with  thii  great  number  of  tubewulous  easos  thore  may 
notolsobo  aome  of  simple   indunimiition.     A»  wo  ai«  now  able  to 
decide  with  ccrbunty  hy  ihe  mici'nscope  whether  an  inOammatory 
prooiKi   i»  tuberculous  or  not,  we    may  ex|v«t  Uie  auKwer  to   ihia 
question  from  lli^  invoAi^tJoiis  of  thn    next   few  years.     In  thv 
principal  numb<*r  of  cases  of  Pott's  kyphoais,  however,  th<i  tuberouloos 
chamctrr  hna  been  imduubt«dly  uttiibliKhiMl. 

Piilliiilogical  anatomy  reveaU  in  the  iliscased  paii  a  centre 
of  sofU^ning  which  is  coiniwKcd  of  the  destroyed  spongy  bony 

'  Pott,  Bcmarlii  on  (hal  kind  nf  paJag  ^f  th*  dnnw  Vitnhi  irkiett  i*/rr^tumtt) 
fmnd  to  oecomjiaH]/  a  rurnir.«re  nf  tkf  ifiiiu-,  ani  it  fvfpamd  t*  bt  eamtrd  hf 
U,  ttjrtirt  iHrh  iU  methail  •■/  rH-rr.       (..mrtnii,  ll;9. 

*  NioliTO.  ■  MdiTOitw  »ii(  Ic  mnl  vcn/'hml  do  VoW'  Gai,  Xnl..  1835  and  ISiO. 

'  tifilaton,  ReeiiTc^i  mr  tajfeftiin  iuftrn-Klenw  1U4  at.     Paris,  1837, 


I 


PATnOLOGV  OF  FOTTS  KYPHOSIS, 


211 


ty  the  detritiu  derived  from  the  intervertebral  dinixi,  and 
pof.  Acaoiigitt  tbexe  tine  grantikr  product ^ufdvKtroyed  tissue 
are  often  fetind  small  aud  perhaps  large  sequestra  froia  the 
Dcighbotiring  living  Klnicturvs  cither  quite  or  purtly  detached. 
A>  in  all  fungous  inflammalJODs  of  bone.-i  and  joints,  tku 
epiphyBes  of  the  vertebral  bodies  are  loosened  by  destxuctioo 
of  the  intt-nertcbral  dlM^s,  It  i«,  liowcvcr,  very  nire  for  the 
lafluninatioQ  to  attack  tJie  linn  bone-tissue  of  the  areheji  and 
Bpinoos  processes.  Even  vhen  a  whole  row  of  vertebral  bodies 
is  destroyed  IcAving  biit  Minalt  remnants,  the  arcdies  belonging 
lo  tl)e«e  remain  perfectly  intact,  l^e  disease  show^  itwlf 
ttoder  two  dlQiercnt  forms,  vix.,  either  ccntml  or  peripheral 
cwie«. 

Id  central  caries  the  seat  of  the  disease  is  firom  the  first 
ntaxted  within  a  vertebral  body  and  extends  thence  until  it 
reaches  the  surfaw ;  in  peripheral  caries  ou  the  other  hand,  the 
pTOcew  has  a  snperRcial  jMsiiion  between  the  periosteum  and 
the  bone,  and  spreads  from  thence.  In  the  former  case,  the 
TCftebral  body  which  is  aff^oted  sinks  gradually  downuards  as 
it  loses  support  by  reason  of  thi^  dtKriu"-,  and  in  consequence 
ihc  tip  of  its  Kpinous  process  apj>ear3  clearly  projectiug  in  the 
back;  in  the  Utter  ease,  on  the  contrary,  the  destruction  may 
bave  reached  a  very  great  eitirut  without  prolrusiou  of  the 
spinous  processes  being  observable  as  the  vertebral  bodies  are 
ended  alowly  from  without  inwards.  Cases  of  the  latter  kind 
hare,  however,  a  very  great  dijjjwsition  to  spread.  Tint  pus 
dtsccnds  for  long  distances  between  the  anterior  longitudinal 
li^ment  and  the  bone,  disseminating  gradual  destruction.  It  is 
CMtainly  not,  as  UKetl  to  be  believed,  the  pas  itself  which  erodes 
the  bodies,  bat  the  pus  is  the  bearer  of  micro-ofganismB,  which 
when  Ihey penetrate  into  living  tixjiieti  cause  inRamuiation  and 
dettruction.  Thus  the  old  idea  of  the  eroding  powers  of  eer> 
tain  IdtMls  of  pus  has  in  later  times  been  confirmed,  although 
in  a  mudilied  manner,  ('entral  caries  has  on  the  other  hand 
more  inclination  to  localise  Itfclf  from  the  commencement  in 
the  vertebral  bixly,  and,  when  it  extends  further  it  does  so 
by  breaking  through  the  neighbouring  interrertebntl  dines. 
Although  the  ditlV'rent  progress  of  cases  dt'imiident  on  central 
md  peripheial  caries  cannot  be  denied,  yet  we  cnnnot  agree 
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with  Hoyer  vho  for  this  r^aiton  endeavoured  to  eBtsblish  the 
theory  of  two  diffi-reiit  type*  of  ditense. 

TIk*  sinking  together  of  the  vertebral  column  in  conitequenci: 
of  destruction  of  one  or  more  vertebral  bodieH  is  principally 
produced  by  the  iruight  of  the  body;  iievcrthelusB,  muscular 
oont  taction  takes  a  part  in  this  process,  though  only  a  aubaidiary 
one.  As  in  every  fungous  urticuhr  influiriniittiou  anomalies 
of  (wsitinu  t>ecur  which  are  undoubtedly  caused  by  inuscuW 
contraclion  (whether  this  be  rvQ^vx  or  spoutaoeous),  so  some- 
times these  niuMcular  contractions  occur  in  cases  of  spondylitis, 
influencing  the  position  of  the  diseaEcd  vertebral  column.  It 
occurs  here,  however,  in  n  smaller  degree  tluui  in  otJier  joints, 
bi-cause  from  the  compact  mass  of  the  parts  involved,  weight 
has  a  very  great  influence.  Accordingly  it  may  happen  that 
through  one-sided  contraction  of  the  dorsal  muflcles  a  cvrtain 
degree  of  lateral  deviation  may  be  added  to  backward  projec- 
tion, the  latt«r  being  generally  in  the  median  line,  which 
may  remain  aft«r  a  (lerfeot  cure  of  the  proct-sa  of  destruction. 
In  these  cases  it  may  be  difficult  to  decide  whether  the  defor- 
mity be  u  kypliotic  or  a  seolioltc  one. 

The  sixe  to  which  the  protrUBion  (gibbus)  attainit,  as  well 
as  the  degree  of  the  angle  which  it  forms,  depends  ujwn 
the  number  of  the  vertebral  liodies  destroyi^.  At  the  apex 
of  the  jirotnision  there  is  almost  always  to  be  found  a  very 
sliarply  dt-fined  spinous  process,  nnd  this,  for  the  most,  part, 
oorreepondii  with  the  vertebra  firat  diseased.  Upon  the  curve 
of  the  protrusion  from  two  to  throe  sharply  projecting  pro- 
ces«ei»  may  appear ;  this  indicates  that  very  severe  defect* 
hare  occurred  in  several  vertebral  bodies,  or  that  the  gibbus 
shows  a  iM'rfectly  uniform  comrse,  without  any  sharp  projection, 
in  which  case  it  may  be  difBcult  to  decide  whether  it  is  caused 
by  spondylitis  or  osteomalacia. 

The  seat  of  the  disease  on  the  front  part  of  the  vertebmt 
column,  which  is  loaded  with  detritus  and  exudation,  sometimes 
extends  to  the  front  surface  of  the  dura  mater  and  may 
exert  pressure  ti{)on  it  and  through  it  upon  the  spinal  cord  and 
thereby  caiise  symptoms  of  compression  of  the  latter.  The 
toughnv«s  of  the  dun  mnter  enables  it  to  withstand  the  ixa~ 
roding  influence  of  the  suppuration  ita  a  long  time,  and  so  long 
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M  the  dura  muter  remains  inlact,  the  spinal  cord  with  it«  delicat* 
florering  ix  toli-nbly  woll  protected  againtit  an  invasion  of  inflflm- 
matioQ  ;  gradually,  however,  the  HUppuration  or  rather  the 
mkrv-orgaiusms  contained  in  it,  otbick  the  Rmi  Hubstaneu  of 
this  membrane,  the  Utter  becomes  perforated  and  the  suppm^ 
•ting  matter  is  effused  freely  into  the  spinal  canal,  whence 
the  isflunmation  spreads  to  the  pia  miitvr  and  the  spinal  cord 
ittelf.  Apart  from  colleetioniii  of  exudation,  the  spinal  cord  may 
•Iw  be  pressed  npoo  by  projecting  edges  of  bone.  Ax  stated 
in  our  destcription  of  »colto»i?^  the  xpiiial  cord  tolerateii  very 
well  the  effect  of  slowly  increasing  curves  of  uniform  coarse 
even  when  these  bccom*>  very  severe,  as  it  adapts  itself  to  the 
altered  conditions  of  apace  and  continues  its  functions  undis- 
turbed. An^pilar  bendings,  however,  arc  very  {Hrejudicia)  to 
the  cord.  If  a  vertebral  body  is  gradually  so  far  hollowed  out 
by  centra]  caries  that  only  a  thin  layer  of  compact  sub«4aDce 
remains,  this  may  be  broken  through  by  a  very  slight  accident, 
and  a  «harp  bony  edge  may,  a»  in  traumatic  fractures:,  be  to  dis- 
placed that  it  will  press  against  the  spinal  cord.  In  such  ca^es 
the  conduction  is  interrupted  in  (lie  t^pinal  cord,  wlivn-by  sudden 
paralysis  ensues  of  those  ner\'e-roots  proceeding  from  the  cord 
below  the  place  of  injury.  On  the  other  hand,  however,  the 
^nal  cord  in  spondylitis  may  escajte  this  danger,  and  we  oflen 
have  opportunity  of  seeing  very  severe  kyphotic  humpbacks 
without  tite  slighteA  nerve-disturbance.  The  nerve>roots  also 
may  suffer  considerable  disturbance  from  estcDsioo  of  the  inHam- 
mation  or  from  compression ;  if  however,  u  definite  cure  follows, 
thcae  disturbances  generally  recede,  and  we  often  find  in 
maoerated  vertebral  columns  after  old  healed  spondylitis  the 
intervertebral  foramina  couxiderably  wider  than  u:<ual.  Defini- 
tive core  of  the  disease  occurs  through  bone-proliferation, 
which  proceeds  from  the  neighbouring  osseous  tissae^  which 
have  beun  ttJmulated  to  proliferate  excessively,  excited  by  the 
progrea*  of  the  inttummatory  irritation.  By  this  means  the 
diaeaaed  portions  are  welded  together  into  a  uniform  bony 
inaas,  id  which,  even  afler  vertical  section,  it.  l»  impossible  to 
distinguish  the  numlxT  of  the  vertebral  bodies.  Only  the  arehea 
aad  the  spinous  processes,  which  also  coidc«:e  in  this  bony  maw, 
give  any  indication  of  the  number  of  tlie  vertebra.'  which  have 
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been  inrolved.  In  order  that  Ih^  bcflling  may  take  \Mcc.  Ilie 
dciul  tininie  nf.  \.\iv  »it«  of  ihp  primary  dmease  must  be  removed, 
80  that  the  neighbouring  bones  may  become  united  to  each  other. 

Now  there-  are  two  way*  in  which  the  n-Tiioval  of  the  dead 
jiart.i  may  take  jilnw,  namely,  either  by  external  evacuation, 
or  by  absorption  into  the  fluids  of  the  body.  Evacuation 
extf-nudly  may  fither  tjiki-  phiOK  at  stome  «i>ot  in  the  naigh- 
Ivinrhood  of  the  dl^eaHO,  or  it  may  occur  at  a  place  far  removed 
from  it.  Abscesses  of  the  first  sort  arc  called  se«nle,  those  of 
the  second  ttorl.  waTidenn^  or  cttni/fMlon  abscesses.  I  shall 
refer  to  these  two  kinds  again  later  on. 

But  WIS  also  oft«n  see  cases  of  severe  spondylitis  cored 
without  any  abscMs  having  appeared.  In  these  cases  it  is 
piobable  that  the  detritus  and  suppuratiou-product-d  have  been 
abKorbi'd  slowly  in  a  6ncty  divided  condition  by  the  vessels  of 
the  surrounding  tissue.  It  even  appears  possible  tJiat  large 
se(iue«tni  of  spongy  tissue  may  gnidu;illy  disappear  in  this 
manner  in  the  course  of  a  very  long  time.  The  manner  in 
which  this  happens  corresponds  with  that  by  which  dead  bone« 
and  pieces  of  ivory  as  well  as  pii^cc*  of  soft  organ:*  hardened  in 
alcohol  are  gradually  absorbed,  as  we  have  lately  learned  from 
thit  invest.igutions  of  .Scnftlebcn  and  Tillmanns.' 

Multinucleated gi;int  cells  |)Oiietrat<i  into  the  elefta  and  cre- 
vices of  such  parts,  and  reduce  their  size  by  gradnal  absorption  of 
minute  fragmuntn.  The  giant  cells  themselves  appear,  when  they 
have  finished  their  work  by  complete  dissolution  of  the  foreign 
boiJy,  to  become  changed  again  into  connective  tissue,  from  which 
they  have  probably  been  developed.  In  this  manner  very  large 
masses  of  dead  tissue  may  be  removed, and  thus  the  hindrances 
to  a  cure,  which  may  hiive  existed  for  a  long  time,  disappear. 

It  often  happens  that  thickened  masses  or  small  sequestra 
are  enclosed  In  the  ciiilu».  This  sort  of  healing  is,  however, 
not  one  to  be  relied  on,  for  slight  accideiitui  causes  may  lead 
in  these  cases,  even  after  the  lapse  of  many  years,  to  a  new  out^ 
brwik  of  the  inflammation.  Under  these  circiunstances  the 
dead  parts,  with  perhaps  a  c^onsiderable  ijuanlity  of  fresh 
exuded  matter,  are  discharged  externally  in  the  same  way 
tliat  shreds  of  duthing  or  fnigmcuts  of  bullet  which  arc  often 
'  Vitrhitvi't  AreUr,  voL  bcxrii.  p.  78. 
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teldced  For  m&ny  years  iu  ■  fiuclure  oillus,  arc  expelled  witli 
considerable  inflamiiiation. 

Inasmuch  as  the  npinal  column  furmg  the  backward  pro- 
jecting gibbiu,  it  Rould  naturally,  unless  (he  parl^  above 
cJMOged  their  mutual  j>oiiitionB,  cause  the  face  to  be  inclined 
tomrda  the  ground.  As  this  poaitiou,  however,  is  u  very  incon- 
Teoi4nit  one,  the  puticut  striven  agaiiiKt  it  by  lutiMciiIiu-  action. 
He  increases  the  ri>rwiir<l  curvxtiire  of  the  cervical  vertebw, 
and  thus  keeps  bis  head  in  an  apright  position.  By  per- 
wvenng  in  this  habit,  in  the  coume  of  year*  thiit  j)0!<ition 
gisdnally  becomes  fixed  through  alteration  of  the  bones  as  well 
aa  of  the  interTertebnil  discs,  and  the  backward  eonvei  gibbus 
is  now  partially  eon)]M;D>ali-d  by  a  fornnrd  convex  curve  of  (Jie 
upper  parts  of  the  vertebral  column.  Thus  is  caused  the 
peculiar  carriage  of  the  head,  which  severely  kyphotic  people 
generally  exhibit,  llie  collapsing  vertebral  column,  when  the 
•nt  of  the  diKcose  is  in  the  dor»il  portion,  pro^Mes  together  the 
whole  bony  framework  of  the  thorax.  The  ribs  approach  one 
another  and  sometimes  almost  touch.  In  disease  of  the  Itmibar 
poiiion,  ilw  last  ribs  descend  inio  tin?  Iliac  fossa,  the  sternum 
lootrudes  like  a  wedge.  The  thoracic  and—  when  the  disease 
is  situated  low — the  abdominal  cavity  is  much  diminifiliod  in 
Tertical  diameter.  Thence  result  pressure  and  symptoms  of 
ceogestion  of  the  viscera,  which  resemble  those  already  dc-wribed 
in  Mvere  akoliosis,  and  therefore  need  not  be  further  discuxaed 
here. 

The  aorta  follows  the  vertebral  column,  and  often  fonns  a 
Uileiably  tluirp  bend  at  the  seat  of  disease. 

With  rmpect  to  tlte  fri'fiiiriipy  with  wliich  (ho  rertebr*  are 
adeclMi  wilb  caiiw.  Ibeie  exi^t  smple  stAtistics.  Tlic  most  exlen- 
■V*  of  iJvH*  is  by  Henul,'  nnit  ix  foiiiidMl  uprm  tJw  |HiKt-nioi-tem 
Keords  of  tbo  Vienna  General  Hospital  fh>m  the  year  1817  to  1847. 
Amongst  the»e  5S,256  post.morlem  fxnminntioiDi  am  to  be  found 
5,106  CMMS  (^ chmuic  lioiif-BU|i|JiiTatioB,  of  whidi  1,996  were  cbsph  of 
ouias,  and  110  were  oisce  of  necmMS.  'Diew  outes  of  bi>n«  Kuppum- 
titni  iacIddMl  1,'JS5  nien,  and  811  wonit'ii.  The  amm  of  caries  are 
dindcd  ■■  fiillows : — 

■  M cmmI,  '  Dclivr  die  QSuilgMt  Att  CWtcs  in  dn  vc»chteil«aen  Enochea,' 
Jn4.  /  kBm.  aUnryie.  tqI.  xii.  I8T1. 
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OfMiIsl  and  facial  bone*     .......  306 

Vorlebml  ci>lumn 702 

StornQio,  davialc.  mul  ribs 181 

Soipola 4 

Bhouldcr  jmnt IIS 

UumiTUB  dlu[)1ij*is    ........  IK 

KllKiw  joint 98 

ILuhiii  and  ulnar  diapbyai* t 

Wriit  jnint  ftnd  bouwit  ot  the  band 41 

Pflvia 80 

Hip  joint 189 

FcuiuT  dittpliy^l"         ........  81 

Eouvjotnt 33S 

TlbUillnphynIii 30 

Flbuln  dinplijiia X 

Ankle  juitit  and  bouea  ot  Ibo  foot      .....  ISO 

Towl I.99« 

Fi-om  Uieiie  nUitistiiTi  we  pwceivo  Unit  i-aries  ia  (or  Bion.-  freqnetit 
in  tho  spongy  bones  ftn<l  id  tlio  joinU,  whilo  tliu  tliaphyses  tax;  tmt 
MldoDD  itfTucted.  Fiiitlioi',  it  fipjwara  tliat  Die  veH^bnU  culuutii  is  mora 
fnqaimlly  dixi'iuicn]  th:in  any  othm-  part,  In  only  22  [wr  cent,  of  »II 
the  collt-cli*0  uLsi'H  (>r  caritxi  wmv  iiu  chroiiie  dioixuie  of  the  internal 
oi'giuw  fimnd  In  201  porcunt.  on  Ibo  otbor  band,  thera  was  «zl«iisive 
iliaease  uf  tlie  Ui-f^e  nbjomiunl  glau<ls,  8udi  lui  uuiylDid  tliauiuo,  fatly 
livoi',  tinil  ilogonctration  of  tbo  ki'luoys.  but  still  more  fi-equently  cuawus 
foci  iilceralioiiH.  Tuberclus  ami  nivili™  ofwurrwi  in  ihu  pro|)tirti<in 
of  54  per  cent,  of  all  caam.  Spc<cific  miliary  tubetv^uloais  witbout 
further  cuimiouis  ileposiit  Hi*ti]ou  occiu'ii ;  for  inittnncT'  tbori!  wcrn  only 
a  few  cfLsas  of  uvute  tuberciilo§is,  and  mciBt  of  tliese  were  of  lb6 
pnritoueuni.  Moreover,  bydrow-plialus  iind  mi^iiingitin  with  or  with- 
out tubt^irleK  wi-rv  iwltlom  cibsei'veii. 

Tbc  avtii-age  duraiion  of  lifo  of  tho«o  siifforing  from  cariM,  as 
recorded  of  thu  above  uuaes,  vtii-ied  between  tweiily-fivo  and  thirty- 
Bine  ycura.  but  with  irgrLid  to  this  it  nnosl  be  remarked  that  hardly 
any  exaniiniibiunH  of  eliililivii  uiidei-  ten  are  iiidudiKl  iii  thiN  r«|Jort, 
so  that  tlie  avcragp  did-ation  of  lifo  of  piititiiit*  affected  with  caries, 
iDcludiii);  thoKe  who  have  di<>(l  befoi'e  tbuir  tuutb  yuir,  would  be  un- 
doubtedly lesH  ihoii  that  recorded, 

It  iH  ini[iorliint  In  cMiiitnuib  Uicim)  tttiitinticx  takon  fi-om  roat-mortroi 
records  with  those  ilii-eclly  derivtid  fi'om  I'llnii-al  obaHi-viilioHK.  Such 
are  furuifhcd  by  Miiui-h  '  fi'oiti  oltxrrviLlionN  in  thi^  hospital  at  Basl<>. 
Of  8,030  patiitnls  admitted  fi-oiu  1862  to  I8T6  into  Ihu^  hoBpitnl,  I'il 
(julTeivd  froTu  carint  njid  fungritis  articular  inflammatioiis,  or  b-2  per 
'  bmttcH  XeitKhT.f.  CUnityie,  xal.  a.  1H79, 
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enU;  of  tlieae  365  or  3-3  per  cent,  sofbred  froin  aaiat,  aod  156  or 
H  per  cent,  from  fungous  synovttu.  Ths  caries  aSBcted  Uie  diffiiroiit 
pa»  of  tbu  Kkelvton  m  follows  : — 


BwuM  of  itM  Ixad  ... 
Tnink  boom    -       •       .       • 
Boom  of  tb«  oppor  tsmmlUei 
Boms  of  Ui«  tuwer 
HriUpU  carte* 


33  caara  ■•     8-S  por  oent. 
StP    „     •.  33-6       „ 
M    «      -  2S3       „ 
89    ..      "  3:tS       „ 
6     ..      =    S-3       , 
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h  those  caaea  eliding  in  cura,  there  was  an  avcungn  dumtioo  of 

iUmiof  twonty-M-von  radtithii,  tliu  uiLsliiiin  iliiriition  of  lifcof  pvrMMts 

rtftdgJ  with  uuiiM  WX1  ruekaiii.->l  lij^  MiiticU  to  bu  thirty-uui-  reara, 

vUcfc  oomaponda  almost  prpcis<:<iy  with    Meiupra  reaiilu.     Acuto 

■liaiy  tubcrculoeu*  diA  not  K]>]Xnr,  nciMrding  to  clinicnl  oliiu>rv»liun, 

bwcm'  so  BoMom  as  one  would  have  believed  (Vom  Meniers  com- 

piUtioD.  TUm  moat  freqtient  cnuw  of  donth  in  curicn,  liowever,  lit  ftlow 

cxkanstioD,  with  chrouic  nephritis,  amyloid  degeneration,  thromhooiM 

cf  tbo  roiiw,  and  faXty  di^tu'Ditian  of  thn  liver  and  hnirt.     iJmtli 

nmtltedaa  above  in  4<i  percent,  of  cases,  from  plithixiainSSperctiiit-, 

and  from  iwintu  milikry  tulwiviiloiis  in  10  \x>r  cent,    lo  th«  n^fiukiti<l«r 

of  6  p«r  cent,  death  occui'rod  from  didoi«iit  and  more  accideatAl 

cDmpticatioiM. 

I  will  here  add  the  aphorism  of  Hippocrates  (sect,  vi.  No. 
46)  which  cnuM-d  gn^t  difliuullivs  to  i-<irliiT  coinmc-ntutors.  It 
ii  aa  follow*,  'IJui  gihbosi  ex  asthmate  et  tu».4i  finiit  ante 
pabertatem  nKHriuntur.'  According  to  our  present  Imowletlgp, 
Ihe  fre«  traoitlatjon  of  thiit  would  run,  'Thou!  who  become 
kyphotic  in  youth,  and  at  the  same  time  ahow  Hymptoms  of 
pulmonary  phthisiii,  die  before  puberty,'  and  against  thia 
dictum  nut  muoli  can  be  said. 

/>iajmwie,— ^Spondylitis,  from  its  first  commencement  to 
its  doM,  be  (lii«  by  death,  or  delinitive  cure,  n-veals  itself  in 
m»ny  different  ways.  Though  the  different  RymptoniN,  witltont 
anj  sharp  outlines,  glide  into  one  another,  it  is  desirable  for 
purpow*  of  exiilanation  to  divide  them  into  diffen-nt  grades; 
and  decidedly  the  most  convenient  divieion  is  into  three, 
viz.,  (1)  the  primary  stiige  of  micertaia  symptoms;  (2)  the 
•Ugc  of  decided  deformity  (gibhu»);  and  (3)  th«  stage  of 
ntlipuration  and  paralysis. 

In  tho  coniraew,-cincnt,  the  attt-rod  appearance  of  the  patient, 
or  we  mny  uy  of  the  child— since  i^pondytitis  is  principally, 
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if  not  eiclasively,  a  disease  of  cbildhood — titrikcrs  ihi*  «y«. 
Tiist<-4u]  <if  iiidii1gi»g  ttf  umml  in  lively  and  ctiwjrful  play,  he 
becomes  sullen  and  avoids  all  activity.  He  is  easily  fatigued, 
und  eits  or  lice  down  in  ordar  to  rent.  Hu  n-licvvs  lii«  back 
fn^ni  woight  by  le;in:ng  vlth  hia  elbows  ou  a  chair,  or  places 
bis  hands  tirtnly  figainst  tlie  kiiccs,  for  the  purimse  of  con- 
vcyiug  the  wciglii  of  ibe  upper  part  of  the  body  directly  to 
(he  ibighs.  He  is  unwilling  to  stoop  to  UR.  objects  firom 
the  ground,  and  when  he  does  muke  the  nttempt,  be  docs 
not  b<tnd  furwiird  in  tlie  ordinary  iiiiiniier,  but  lowers  the  body 
by  bending  the  hip  and  knee  joints,  holding  the  vertebral 
eoluuin  stTitigbl,  seizing  (he  obji-ct,  and  raising  hiinaelf  carefully 
by  straightening  the  joints  of  the  lower  extremitteB,  whilst  he 
ondcavours  to  keep  the  vertebnil  coIiiidd  us  immovuble  as  pos- 
sibli-.  A  prnctiwd  eye  will  re<«gnise  the  beginning  of  spondylitis 
simply  by  the  manner  in  which  u  child  does  this,  almost 
certainly  without  fnrther  examinntion.  At  night  the  child 
sleeps  restlessly;  he  groans,  grinds  his  teeth,  and  often  utters 
n  piercing  shriek  without  waking.  If  the  cliild  is  taken  up 
and  asked  what  \«  the  matter,  he  is  unable  to  give  any  reason 
for  his  crying ;  but  only  wishes  to  he  laid  down  again  as  soon 
as  posiiible.  In  the  course  of  time  the  child  becomes  distinctly 
conscious  of  a  pain,  vhicli  is  localised  in  very  different  placea. 
Most  frequently  it  is  situated  deep  in  the  epigastrium,  often 
also  in  one  particuhir  place  in  the  IjjicU,  ur  o<fiLrri»g  as  jHiiufid 
contractions  in  the  tegs.  If  ve  undress  the  child,  and  examine 
Ihe  row  of  the  njiiiioud  prwessps,  there  is  no  projection  of  any 
one  of  them  to  be  seen  ;  but  if  we  feel  them,  pressing  a  little 
on  each  one,  or  percussing  them  with  u  finger,  a  definite  pain 
willof^en  liepnxlucedinonei«irtieular  place.  In  the  beginning 
of  this  century,  un  old  and  well-kiiowii  means  for  discovering 
tho  scut  of  puiii,  consisted  in  the  use  of  a  sponge  wnmg  out  of 
very  warm  water,  but  not  so  hot  that  its  touch  was  painful  to 
the  normal  skin.  Now  if  tlii»  Kpoiige  were  paxseil  slowly  down 
the  s])ine,  the  seat  of  the  commencing  spondylitis  wns  indicated 
by  the  child  beginning  suddenly  to  cry  when  that  place  was 
touched.  Now  if  the  back  is  strongly  bent  forwards,  whereby 
the  spinous  processes  ap^war  more  distinct  under  the  stretched 
skin,  one   of  tbem   sometimes  appears  more  prominent  tJian 
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ilie  rest.  From  the  comhination  of  these  symptoms  wc  are 
Kmetimes  able,  even  in  this  stage  of  tb«!  disease,  to  determioe 
the  Beat  of  the  disorder,  with  some  probability,  eren  if  a 
tntua  diagQo«i»  cannot,  he  inaili^.  This  hut  is  ooly  po«ible 
vkn  in  the  beginoiDg  of  the  secoDd  stage,  the  point  of  any 
poticular  spinous  process  projects  from  the  rest.  In  course  of 
time  the  prominence  of  tlie  gihbu«  become*  steadily  more 
duttnct  and  wider,  very  ofteo  also,  though  not  always,  two  new 
i^ptoms  Kppi-ar,  which  are  chunict<ristic  of  tbe  third  ttuge, 
n.  snpparation  and  paralysis. 

The  diderential  diagnosis  only  presents  difficulties  in  the 

fintttage^and  it  in  the  commencing  jktin  which  nijiy  especially 

pro  lise  to  errors.     Acnte,  or  chrooio  muscalar  rheumatism, 

eqwcially  lumbago,  may  simulate  for  many  weeks  and  even 

flUDtha,  a  commencing  spondylitis,  as,  on  the  otl>er  liand,  a 

^KndylitiE  may  be  mistaken  for  Imnbago.     It  is  just  the  same 

wiib  rheiiiiiatic  diseiL>e«  of  the  cervii-id  muscle*,  with  respect 

to  spondylitis  of  the  cervical  portion  of  the  vertebral  column. 

Pains  in  the  stomach  caused  by  gastric  ulcers  or  other  diseases 

may  also  be  taken  for  irpondyliti^,  and  the  revene.     Intercostal 

BMUBlgia  may  be  the  consequence  of  commencing  spondylitis, 

iir    may   seem   to   be   so.     Disrjisrs  of  the  spinal  cord  with 

ndiating    paios   such   as   tat>es  and    sclemais   in   tl>eir   first 

vbtcans  beginnings  often  rouse  suspicions  of  the  conunenee- 

BMSt  of  sponilylitis.     Tliu   decii-srated  pain,  us  well   as   the 

general    discomfort   which    is    caused    by   aneurism    of    the 

aorta,  nay  be  mistaken  for  spondylitis,  and  rice  verM,     In  it« 

funher    counte,   when    the    aiimirism    erodes    the    vertebral 

column  and  the  movements  of  the  back  thus  become  painful, 

tlie  nmilaiity  may  ap|R-ur  more  strikiug,  but  at  this  stage  the 

polatiug  tumour  generally  aSbrds  a  clear  means  of  diagnosis. 

If  we  have  rvidcuee  of  tuberculosis  elsewhere,  or  if  clear 
rigiu  of  scrofula  exist,  we  have  goixl  reason  for  forming  a 
diagnosis  of  tabeTculous  spondyUtis,  even  when  its  symptoms 
aie  atill  rery  obscure-. 

If  the  hsck,  e5])ecially  with  children,  hassuSTered  any  injury: 
a  blow,  a  kick,  a  fall  against  the  edge  of  a  step,  a  severe 
ibock  from  a  jump  from  a  great  height,  a  bending  together 
of  the  body  from  carrying  a  weight  too  heavy  for  tlie  age;  and 
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if  after  any  of  these  accidents  the  first  obscure  aymptotns  occur, 
theii  this  fiic'l  it  It  dfcidi'd  )iu[ip<>rt  to  tlie  diiigiiosis  of  com- 
inetic'ing  siMindylitis,  It  ia  not  to  be  denied  that,  appsirently 
unimportant  injuries  msy  be  the  cause  of  vertebral  inflammation, 
but  thv  coiidiLioii»  iire  genenilly  auch  that  we  muMt  udinit  i.he 
injury  to  be  only  the  accidental  cause  which  produces  the 
outbreak  und  tht^  local iniitiitn  of  the  diHtrate  in  a  patieul  pre- 
disposed by  the  ■M.Tofulouit  or  tubi>rcu]ouB  diathesis.  A  strong 
healthy  child  will  not  easily  be  attacked  hy  spondylitis  in  conse- 
quence of  such  injury,  whereas,  on  the  other  band,  a  child  with 
clear  signs  of  scrofula  may  very  well  tlius  acquire  a  spondylitis, 
from  which  it.  would  probably  without  the  intervention  of  this 
injury  have  remained  free. 

But  «vcn  healthy  children  may,  if  the  injury  be  sufficiently 
seven;,  sufler  from  spondylitis  in  consequence.  We  niuttt  then 
assume  that  at  some  point  of  the  vertebral  column,  by  means 
of  extravanation  of  blood,  or  cn»hing  of  the  tissues,  a  focu« 
either  dead  or  wi-akened  iu  its  vit.'J  power  of  resistance  has 
been  produced,  which  forms  a  favourable  seat  for  the  develop- 
ment of  niicTo-organisms,  and  thus,  if  these  micro-orgaoiuns, 
even  if  in  such  small  numbers  that  the  health  is  not  disturbed 
by  them,  exist  in  the  blood  of  the  patient,  it  will  afibrd  specially 
favourable  conditions  for  their  colonisation. 

Next  to  traumatic  causes  acute  infections  diseases  form  the 
movt  frequent  cause  of  s()ondylitis.  Whooping  cough,  scarlet 
fever,  and  particularly  measles,  which  are  so  often  followed  by 
tubcreulojus,  not  seldom  lead  to  spondylitis.  The  relation  in 
vhich  the  prior  disease  stands  to  its  secjuenee  >iiU»t  be  ex- 
plained similarly  to  that  in  the  case  of  injury.  With  regard  to 
the  recognition  of  the  commencing  prDtriisiou  of  a  s|jinous 
process  we  must  remember  that  the  spinous  process  of  the 
seventh  cervical  vertebra  project*  normally  distinctly  beyond 
the  rest,  which  circumstance  has  caused  the  name  aivertelira 
prom-incns  to  be  given  to  tJiis  vertebra.  Again,  the  uniform 
porterior  curve  of  the  rickety  back,  which  has  been  already 
described,  must  not  be  mistaken  for  the  sharply  defined  pro- 
trusion of  kyphosis. 

The  skoliotic  humpback  is  distinguished  from  the  kyjihotio 
in  that  it  always  shows  a  marked  lateral  deviation,  whilst  th< 
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latter  almost  vithout  exception  keeps  thrr  middle  line.  In 
rare  <aee«,  however,  the  kyphotic  faumpWk  from  mmtoilnr 
fpamw,  as  we  have  remarked  in  niir  dcscripttoD  of  the  patho- 
kgial  anatomy  of  this  disease,  may  likewiKe  exhibit  a  lateral 
doflexion  of  the  column,  in  which  case  the  diagTioHi»  is  not 
casPy  established. 

Curvatures  from  ost«oiRalacta  may,  when  the  spine  kwpa 
pmbely  to  tlie  middle  liiitf,  and  the  di;^<.--iiSi^  is  attended  with 
acote  pains,  be  with  difficulty  distinguished  from  spondyl- 
itis; ncTcrthcle**,  here  the  protrusion  of  one  single  spinous 
jiroefs,  which  is  almost  always  clearly  marked  in  upondylitis, 
is  abeeot  Also  the  other  symptoms  of  the  case  are  generally 
available  for  th«  difTerentbil  rliagnofi^. 

Suppuration  at  the  focus  of  disease  oociin,  indeed,  in  all 
cases  of  ^pondylilis,  but  does  not  always  make  it«  appeanmce 
<Nttwaidly.  Considerable  collections  of  pus  may  be  perfectly 
abaorbed  without  becoming  visible  in  any  place,  but  in  severe 
catefj  with  wide-spread  d^vlniction  of  (be  vertebral  bodies,  it 
often  happens  later  on  that  large  collections  of  pus  will  become 
apparent.  These  may  make  their  appearance  either  in  the 
neighbourhood  of  the  place  of  their  origin :  in  which  ease  we 
dengnate  them  by  the  name  of  sessile  ahsc4'««es;  or  they 
^ipear  in  parts  of  the  body  which  are  &r  remored  bom  the 
focus  of  the  diiwase-  The  latter  kind  are  called  congestive, 
migrative,  wandering  or  gravitation,  abscesses. 

The  couTM-,  which  these  collections  of  pus  take,  depends 
cpon  a  variety  of  conditions.  These  are  chiefly  due  to  Ihe 
anatomical  formation  of  the  tiK^iucs  concerned,  such  as  the 
spaces  of  loo«u  connective  tisaue,  and  the  arrangement  of  the 
oompaet  fascis  and  aponeuroses,  the  latter  being  seldom  pene- 
trated by  these  abvcMses. 

GiavitatioD  and  muscular  contraction  exercise  a  material 
bfluence. 

For  the  mo«t  part  gravitation  decides  the  coarse  the  pus 
will  take ;  it  sometimes;,  however,  happens  that  the  collection, 
when  it  amves  at  an  impassable  barrier,  may.  by  the  action  of 
the  surrounding  muscles  and  under  the  influence  of  the  pro* 
^iiiilirc  tension  caused  by  the  increase  of  the  suppuration, 
DMrre  in  a  direction  opposed  to  gravitation.    Sometimes  the 
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abeoQ«s  broaltH  tlirougli  its  capsule  either  by  slow  alceration,  or 
\>j  suddeul;  bursting  in  consequence  of  a  violent  movement 
of  the  body — a  fit  of  coughing  for  exnniiilt; — and  cffuKcs  itself 
into  some  neighbouring  organ.  In  this  way  perforations  ijiity 
occur  into  the  pleuia,  thv  bronchial  tubett,  the  oesophagus, 
the  voloe,  the  rectuui,  the  vagina,  the  bladder,  or  other 
parts. 

As  a  conMcqiience  of  the  anatoniii>al  coiiforiiiatioD  of  the  parts 
which  are  invaded,  these  gravitation  abscesses  follow  certain  ^xvA 
route8:a8  8ucharvtobccou«dcn.'d  iu  tlw  first  plaet-  iUo-femoral 
abscesses.  Iu  this  case,  the  pus  coming  from  the  lumbar  or 
lower  dorsal  vertebrsp,  ascends  behind  the  ptirictBl  peritoneum 
upira  the  psoiis  luusclc  or  in  its  Bulmtance,  and  t-mergtrs  under 
Pouimrt's  ligament  through  the  opening  of  the  crural  ring.  It 
then  procet'dn  tbroiiijh  the  fnniinen  ovab*  of  the  fascia  lata 
under  the  skiiiof  the  thigli,  and  may  here  form  a  large  swelling. 
So  long  as  these  abscesses  are  still  situated  behind  the  perito* 
ncum,  their  diiignosis  may  present  great  difficnltics,  but  they 
genenilly  become  apparent  when  the  patient  ^vw*  the  hip- 
joint  in  consequence  of  tension  of  the  psoas  muscle,  and  if  we 
place  the  hi|)-joint  iu  extreme  flexion,  »o  as  to  reltix  this 
muscle,  we  often  by  pressing  deeply  with  both  hands  can  fv«[ 
distinct  fluctuation  io  the  fossa  iliaca. 

If  theabscesit  begins  to  appear  outwardly  by  a  slight  protru- 
sion in  the  neighbourhood  of  the  crural  ring,  the  diagnonie  can 
no  longer  be  a  doubtful  one,  as  now  we  can,  by  alternate 
pressure  alxive  and  belcw  Poufwrf's  b'giiment,  feel  undoubted 
tbietuation,  a  symptom  which  occurs  in  a  e^iniilar  manner  in  no 
other  condition  than  that  of  these  gravitation  abcetscs.  If  a 
large  portion  of  the  abscess  is  already  clearly  jierceptible  on  (ha 
thigh,  both  to  sight  and  feeling,  a  very  short  examination  is 
sufficient  to  establish  the  diagnosis. 

The  second  typical  wandering  abscess  is  the  iechio-femorat. 
In  these  cases  the  pus  has  descended  iulo  the  true  pelvis  from 
the  fossa  iliaca,  and  then  from  there  has  made  its  wuy  outwards 
through  the  large  ischiatic  notch  along  the  sciatic  nerve. 

Ve  find  in  tills  case  at  first  a  distinct  projection  of  the  skin 
and  an  obliteration  of  the  fold  lying  below  the  gluteal  muscles, 
and  gradually  a  large,  distinctly  fluctuating  swelling  appears 
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•t  tliia  place.  The  deep-seated  pomtion  of  Ltieste  iitwoesaes  Qnd«r 
the  glateal  musclus  reudvn  thoir  diugnosU  in  their  earl;  rtage 
dtfficnlt ;  and  in;i«mtich  &»  they  caiux;  lliu  hi^joint  to  be  flexed, 
and  Uie  gluteal  fold  to  bulge  doimwards,  it  ui;iy  be  ut  first  im- 
poaaible  to  distinguish  with  certainty  these  abscesses  from  <niin- 
mcnring  coxitis.  The  pus  may  also  penetntlo  th«  posterior  wall 
of  the  capsule  of  thi.-  hip-Joint,  to  which  it  is  immediuU-ly 
adjacent,  and  by  entering  the  articular  cavity  this  joint  may  be 
farther  included  in  the  disease. 

The  abscesses  piusiug  down  upon  th«  psoas  rouaete  Knnetimes 
wander  from  their  regular  course,  and  i^ass  in  between  the 
layen  of  the  wall  of  the  aWomen,  where  the  firm  Poupoit's 
liguneot  (which  here  hm  no  tiatuml  ojit'Eiing)  interfereti  with 
their  courve  downwatds.  In  these  cases  the  pus  collects  eitlier 
in  tbe  abdominal  wall,  or  it  sinks  through  the  uuturul 
opening  of  the  inguinid  camd  iato  the  scrotum,  and  may  here 
be  mistaken  for  an  ingainal  hernia. 

The  abecesMs  which  originate  in  the  bodies  of  the  upper 
cenrical  vertebno  «ink  downwaitlti  into  the  loose  connective 
tioRie,  which  lies  between  the  anterior  Enirface  of  the  cervical 
rertebne  and  the  plwrjTix.  These  are  therefore  culled  retro- 
phaiyngeal  abftcesses;  but  here  it  must  be  remarked  that  not  all 
retFf^pbaiyngeal  abscesses  are  gravitation  abscesses  which  come 
from  a  diseased  vertebnl  column.  Very  often  these  are  nothing 
bnt  suppoRttion  of  the  loose  connective  tisane  without  any  bone 
dttcawc.  The  protnision  of  the  pharyngeal  wall  narrows  tbe  way 
for  air  as  well  iw  fur  food  and  drink, and  thus  produces  dys|tnffa 
and  djqihagia, which  may  both  cause  very  alarming  syiuptoms ; 
tbeoe  symptoiM,  Iwwever,  at  once  disappear  when  the  abnoe** 
it  opened. 

The  abecesses  in  the  thorax  which  are  formed  fiom  disfase 
of  the  doneil  vertebrae  either  sink  down  along  the  aorta,  through 
tbe  aortic  aperture  of  the  diaphragm  into  the  abdoiiiiuul  cavity 
and  then  along  the  URtial  eourite  ujion  the  psoas,  or  if  the  way 
downwards  is  closed  to  them  they  ascend.  They  may  then 
become  Mitwiirdly  viaibleat  the  upiK-rthoraeie  aperture  e-xtemal 
to  one  i<f  the  utemo-mastoid  musclex,  or  fliey  may  wander  in 
the  loose  connective  tissue  which  accompaniea  the  nerves  of 
the  bnchial  plexus  between  the  tint  rib  and  clavicle  into  tbe 
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cavitj  of  the  nxilla.  The;  irixy  aho  even  proceed  to  the  outer 
stirbce  of  the  parietal  pleura  nlong  the  ribs  to  the  front,  and 
Appear  at  an  intcn-osdil  fpu«?,  even  close  to  the  sternum. 
Abccc»'«8  of  the  first  sort  deniand.  tm  iintncdiatv  opening  as 
M>on  as  they  are  perceptible  extemall;,  as  they  niay  caum  ■ 
sudden  «uffo("jLt.inu  by  pre^tiure  upon  the  vindpipe,  or  even  byr 
j^wrfuration  into  it. 

If  thv  abscoj!«  Tt-innins  in  the  locality  There  it  commenced, 
Vi  gradually  niakes  its  way  along  thw  vertebral  archer  under  the 
miuctes,  and  after  brciikiug  through  the  Gufcta  appears  under 
the  skin  of  the  back.  At  fir^t  a  small  protruttion  a])[io!U'8 
which,  in  the  conrae  of  time,  may  aaeume  very  considerable 
dimensions. 

If  ihest^  abscefliiefl  are  left  to  them)ielve«  they  muy  in  the 
most  favourable  cases,  although  very  rarely,  diiuip[)ear  by 
absorption.  But  in  moHt  cuscts  uft^r  cxiisting  »ome  time  they 
break  through  the  skin  by  one  opening  or  very  often  nt  several 
places  simultaneously,  and  then  discharge  a  slimy  non-odoron« 
matter  mixed  with  Sukes  and  drJiriii,  which  often  contains  fine 
bone-partlclea,  sometimes  eves  large  sequestra.  The  last 
condition  decides  absolutely  (he  fiict  that  the  matter  originates 
in  a  dineasfd  bone.  Aft<-r  ihf  ojittning  has  occurred  the  condi- 
tion of  the  pus  alters  with  tolerable  rapidity,  it  begius  to  wnell 
nnpleasantly  in  consoquencc  of  its  decomposition.  ITie  general 
eonditJon  of  the  patient,  which  before  the  opening  is  very  often 
but  little  disturbed,  becomes  bad,  fever  occurs  acooinjianicd  ■ 
by  great  discJiarge  and  diarrlio-.i,  and  the  j>atients  oft^n  die 
with  thc-ie  symptoms.  This  sudden  €otlii{)Kv  of  the  general 
health  which  occurs  after  tJ)C  bursting  of  the  abscess  is  tba 
reanon  why  there  has  always  been  an  ohjoction  to  the  opening 
of  these  abscesses. 

The  diagnoxiM  of  gravitation  from  other  abscesses  or  swell- 
ings, is  generally  easy,  as  the  distinct  glbbus,  which  is  almost 
always  present  in  these  crises,  affords  a  plain  indication  from 
the  lirgt.  But  in  extenKive  peripheral  caries,  in  which 
the  gibhua  may  be  entirely  wanting,  we  are  deprived  of  tiiis 
a.tsistan<-u  to  diagnosis ;  although  w  should  bear  tJie  fact  in 
mind,  in  order  to  protect  ourselves  fmm  error. 

I*&ralyin«  ie  au  event  which  often  occurs  in  the  later  periods 
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'  Kpoodjrliti*.  This  cnnditioii  bfluiig*  cliicflvto  nervous  patho- 
jy  and  need,  thei^fore,  onl;  be  »o  far  deHcribetl  hf^re  a»  muy 
be  necessry  from  a  surgical  point  of  viev.  Between  paralyma 
and  eongesttvc  iiIkumi!^  Xht-rf  exiiitN  a.  er^rUun  ttntu^nisni ; 
that  is,  the  cases  in  which  large  collections  of  matter  form  and 
deaeeod  frt-«ly,  arc  pro|H>rtiountc;ly  seldom  afffetfd  by  paialyai* ; 
and,  on  the  other  hand,  ab^^sses  are  absent  when  [loralyxiK 
occurs.  This  relation,  however,  is  not  constant,  for  we  may  find 
both  conditions  prvM-nt  togothor,  and  sometimes  we  olwvrvu 
Uiat  very  severe  paralysis  will  recede  when  a  gravitatioD  ab< 
■een  becomes  outwardly  perct-ptiblf.'  Punihnds  seldom  takes 
place  suddenly ;  f^ncratly  it  is  preceded  for  itome  time  by 
peenliar  eeniations  in  the  lower  exlremitifs,  a  feeling  of  numb- 
■Mss,  fbimfcalion,  drugging  ]jain»  and  mniunilar  HjuixniK.  Tlitrse 
eTtnptoma  increase  until  at  \&s.i  complete  ]>aralysis  takes  place. 
Tliis  affects  either  both  motion  and  scusition,  or  only 
motion,  »nd  iu  very  ram  uiM-a  steiiiiation  escluaively.  I'hiR 
predominant  derangement  of  the  motor  function  is  explained 
by  the  fact  tliat  the  anterior  colimms  of  the  sipinal  cord,  which 
■re  attacked  in  the  Grst  place,  as  well  ae  the  anterior  nerve- 
loot*  arv  motor,  and  thus,  when  the  vertebral  cnliiroo  is  bent, 
they  alone — or  if  the  pressure  alTects  the  whole  thickness  of 
the  cord,  al&o  the  [lOsterior  sensory  jfiarts— are  iujured. 

Thr  paralysis  rxl4-iid«,  almost  without  e-xception,  over 
the  whole  section  of  the  body,  which  is  supplied  by  the  nervest 
procwding  from  Udow  the  disL-u»i-d  port.  These  an.-  almost 
always  the  lower  exlxt'initieis  i>nd  sometimes  the  bladder  and 
rectum,  (►ften  a  yiortion  situated  higher  up  i«  paralysed,  whilst 
thr  lower  poriionK  ri-main  intaot.  It  Lhu»i  sometimt-n  hupjMins 
with  spondylitis  in  the  cervical  region  that  one  arm,  or  still 
more  rarely  both  arms  become  p!indye<-d,  whilst  the  part«  lying 
lower  down  reunun  uniifFecl<-d.  In  these  cases  we  presume 
that  the  injury  has  affected  the  nerve-roots  more  than  the 
spinal  conl  itMdf.  The  jiaralysed  musoles  are  generally  re- 
faued,  and  preserve  their  excitability  to  (amdisation.     8ome- 


'  [  Mlar*  lbrPiplaiMti«nof  lliUtuppwixl  'antnffontnn  '  toboUuU  wUta 
•B  ilM<Si  borrow*  sway  fron  tl>«  Mat  o(  ilbruc.  Ih«  inasnUDalory  ptogrMw 
r  tlw  dtre«t  prvanuo  of  thn  iibcMM  vmy  be  rcBoTed  fmm  ih?  noishhoaihood 
!  lb*i(dDBl  Mrd,«ni)  Ihua  i)ic  wu«c  o[  the  ponlyM  b«  aliKi  ramovrd.  — N~.  S. 
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times,  howL'ver,  involuntary  canvulBions  occur  in  the  paralysed 
partji,  and  ifDUlt-d  iiiidii-Ios  may  tvcii  bu  pcniiainiiilly  spa.*- 
tic&lly  cuDtracted.  If  the  conduction  in  the  spinal  cord  be 
entiri'iy  iiitt-rrujitod,  tticn  thi--  punilysed  portion*  whow  in- 
creased reflex  excitahilrty.  wt  lliat  flight  touches  uuperceived 
by  Ihe  patient  may  provoke  strong  contiaci  ions.  Wc  i'»'e  the 
Game  symptoms  in  animals  when  the  spinal  cord  is  divided. 
Tlic  course  of  tho  paitvlysis  is  i\  vt-ry  varied  ono ;  it  may 
slowly  recede  a.*  it  ha»  Hh)w1y  dt^velnjxid,  wht-n  gr^tuilly  sen- 
sibility as  well  as  mobility  returns.  It  may  even  happen  that 
incroaso  and  retn^grcssiou  of  tlic  parulyi^is  may  follow  one 
another  »everal  timciu  If  a  defiuilive  cure  of  the  bone  disease 
takes  place,  tlie  paralysis  generally  subsides.  Vet  many  patients, 
and  especially  children,  die  of  the  dixt urhtiiices  which  are  the 
consetiiience  of  interrnjited  functions  of  the  spinal  cord  :  such, 
for  iustaiicu,  as  bed-sores,  cy*tili*i.  Ac. 

The  cause  of  the  paralysic  is  to  besought  in  two  diiections: 
cither  in  pressure  upon,  or  in  extension  of  inflammation  to,  the 
spinal  cord.  So  long  as  the  dura  mater  remains  intact,  the 
inflammation  seldom  ext«uds  to  the  cord.  If,  however,  thi^ 
menibrane  be  pi-rforat eri  or  mullencd,  and  the  tubereulotu 
matter  l>e  eflused  into  the  cavity  of  the  spinal  canal,  and  mix 
there  with  the  c4;rcbro- spinal  Huid,  au  acute  inflinnmatiou 
follows,  iiiit  only  of  the  parts  directly  concerned,  but  of  tlic 
whole  extent  of  the  cord,  even  up  to  the  brain,  a  condition 
which  always  iiroves  fatal.'  The  pressure  may  be  pn-tduccd 
either  by  shaiyi  edge*  of  bone  or  by  very  tense  exudationR.  It 
is  in  the  latter  eases  that  the  paralysis  disappears  when  the 
matti-r  tinds  a  fi'ce  i.int,let,  and  iIiuk  the  pressure  t-eiises.  Sharj) 
edges  of  bone  wbieh  press  against  the  spinal  eonl,  or  even 
tpicula^  which  iwnetnifc  it*  substauce  are  less  readily  altered. 
Yet  even  in  these  cases  by  means  of  the  gradual  rounding  off 
of  the  Ixinc  by  absorption  as  well  as  especially  by  the  diminu- 
tion of  the  displacement  by  treatment,  the  .symptoms  may 
improve  considerably. 

In  the  treatment  of  Pott's  kyphosis  we  have  two  objects  in 

'  I  om  ioclincil  to  pinniicicr  iliat  in  luun)'  of  tin-  cnscf  of  pnniIj"»U  ihc  rturn 
nuitcr  i>  out  pvrtutauid,  twtuiiue  utter  lijutioa  of  tbe  ipbie  these  oasc«  have 
bom  known  to  rouuvur  i;uui()iinitivelr  raphUj'. — V,  8- 
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Tiew  :  first  tu  preeenc  life,  j*(M>iHil^  ta  cnre  ihe  defect  in  (he 
verlcbral  bodies  caused  by  the  ulcerative  destruction  as  soon 
as  pctt^ble.  In  attruipting  the  second  object  we  niuBt  uever 
forget  tbe  first,  in  attempting  to  remove  the  deformity  we  inunt 
DoC  put  tbe  life  of  tbe  {Hitieiit  in  peril,  which  may,  indeed, 
aaineUm«*  hnpi^xm.  Eveu  vritbout.  any  siirgieul  treHlmctit  & 
not  incoDiiiderHbh-  percent.'ige  of  sjiondylitic  patients  get  well. 
Thc««  patients  «ilt  walk  about  if  allovcd,  as  long  as  they  are 
ablt,  und  evm  under  such  circ'uin»tauc«s  some  of  them  recover. 
If  walking  becomes  t*»  p:iinful  for  them,  they  take  to  bed  ajjd 
remain  Itierc  until  ihcy  feel  »troug  enough  to  muve  about 
again,  and  definitive  cure  may  gradually  follow  in  tbe  course  of 
some  rears.  In  these  cases  tbe  deformity  is  nlwiiy»  very  great, 
and  much  greater  thun  would  have  been  tbe  ca.ie  if  proper 
trealment  had  been  adt^ted. 

For  hastening  tbe  cure  of  the  disease,  the  uutiserofiilona 
f^men  takejt  ihe  first  place  in  thr  treatment.  IJght,  good 
nourishment,  cod-liver  oil,  tguinine  and  iron ;  and  in  cases 
where  there  ts  a  suspicion  of  syphilis,  iodide  of  potassium  ; 
gonA  country  uir,  letting  (he  child  lie  in  the  »i>u-»and  vranned 
by  tbe  sun,  also  the  use  of  mud  baths  are  amongst  the  apedal 
means  employed.  For  local  applicjiljoim  oily  liuiinents,  the 
principal  eoiiiiideration  in  the  use  of  which  is  the  lueehaiiical 
effect  of  the  rubbing  fur  the  dis]icrsfd  of  tbe  exudatioua  accii- 
tnnhitvd  in  tbe  tiA^uen.  Spirituous  lotions,  or  stimulation  of 
the  wkin  by  tincture  of  iodine  or  blisters ;  the  hist  remedy 
•rans  ispecially  able  to  remove  iujuriuui*  uiatt^-r:',  which  collect 
in  tbe  bliiter,  a  thi-ory  which  is  not  improbable  according 
to  the  bacterial  pathology  of  (he  prevent  day.  Rather  large 
blieten  on  both  sides  of  the  gihbus  are  proilucinl,  and  renewed 
re|»eAledly.  Hneter  recommended  a  two  per  cent,  solution  of 
carbolic  acid  to  be  injected  by  mciiiiH  of  Pravaz's  syringe  once 
or  twice  a  day,  [jC.  one  to  (wo  grammes  of  the  solution  directly 
into  the  bony  tissue.  Although  much  eiperience  supports 
the  idea  tiiat  the  carbolic  eolulion,  when  applied  in  the 
tight  place  would  have  a  favourable  effect,  yet  in  »poiidylitis 
tlwr  Iwwl  conditions  are  of  such  n  kind  that  there  is  great 
danger  in  tUEertiiig  the  um>dle  deep  into  the  tissues.  We 
nittt   direct   the   needle   from   the  back   obliquely   |»st   the 
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(i()iun1  uord  lo  tho  vertebral  hodies,  and  it  may  easily  happen" 
that  tlip  spiunl  cord  or  it*  <'iiv(liij«-«  will  bt-  |Hiii;l.m1  tnl,  wliith, 
even  if  not  directly  fatal,  oinnot  bnt  have  an  injurious  effect. 
Therefore  this  method  of  trcatmout.  of  spondylitis  cannot  be 
recommended.  (In  th«  other  band,  covi^ring  the  diseased  part 
outwardly  with  a  compress  of  a  two  per  cent,  solution  of  car- 
bolic acid  is  a  simple  protTediiig.  It  reddens  tb[?  Kkin,  and 
from  its  volatile  nature  it  is  by  no  means  improbable  that 
some  of  it  may  penetrate  into  tbc  l.iv>uvK,  and  there  act  anti- 
«'l>ticnlly. 

We  can  promise  noadvant^igc  from  cold  applications,  or  the 
removal  of  bliwd.  The  last  weakens  the  patient*,  who  cannot 
dparn  any  bloofl,  as  they  have  before  them  a  long  and  exhausts 
ing  illucBK,  and  the  effects  of  cold  must  be  still  more  doubtful 
in  to  chronic  a  disease. 

In  earlier  days  a.  very  im{)ortant  r6le  wus  playod  in  the 
tri'iitmeiit  of  spuiidyliiis  by  external  derivatives  in  ditferent 
forms :  caustics,  setons,  issues,  moxas,  and  the  actual  cautery. 
This  trcjitment  is  to  be  iisi-ribcd  rspeeially  to  Pott,  who  warmly 
Tvcomiiiended  such  methods.  This  treatment  was  a  favourable 
one  with  the  Arabs.  Pi^>tt  mnintained  that  he  was  able  to  cure 
by  these  means  all  eases  of  the  disease  in  its  early  stages,  whilst 
all  cases  of  spondylitis  treated  without  derivatives  he  said,  were 
sure  to  die — two  rfnt cun'iit s  whicli  are  obviously  untenable. 

Tlie  great  inllnenee  which  Pott  during  hU  lift-,  ;ind  even  for 
a  long  time  after  his  death,  exercised  upon  the  progress 
of  surgery,  led  to  cauterisation  being,  even  up  to  the  middle 
of  this  century,  the  favourite  metboil  for  tbc  treatment  of  spon- 
dylitis, especially  as  Kusi  also  in  the  ma*t  energetic  manner 
declared  biiiiself  in  favour  of  this  remedy  in  all  cases  of  fungous 
bone  and  articular  inflammation.  Not  until  between  18(}0 
and  187U  was  this  iiiethMl  gradually  discontinued,  and  for  the 
reason  that  it  gave  great  piiin  to  the  patient,  and  in  its  effects 
was  far  from  being  wortliv  of  the  estimation  in  wliich  Pott, 
Kusi,  and  many  others  held  it.  In  the  present  day  there  is  no 
longer  any  question  of  reintroducing  the  pructico  of  cauterisa- 
tion in  liny  form  as  a  gcnenil  remedy  in  the  tn-atment  of 
•{mndylitis,  but,  there  are  isolated  exceptional  ca^es,  in  which 
we  may  be  <U«po»fd  even  now  to  a[»|>ly  the  actual  cautery. 
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Thefae  arc  case«  in  whit'li  dw\i  boring  ]>ain  and  reBes  iniLtcil- 
lar  3{msmi  tLn>  presf-nt.  Itolli  »j'itii><(iiii<  tiiay  in  fv.-l  be  nmclio- 
rated  by  a  tolerably  severe  caut«nsation  on  both  sidesi  »F  the 
gibbus  prrformwJ  uikKt  cblor^ifonn.  Thr  fn-sUIybunit  smface 
is  cuvered  wilb  nn  uil  i-uiiiiiivk^  and  aD^r  the  falling  off  lyi  the 
scab  the  gmoulating  surface  «bmild  be  dressed  with  aligbtly 
imtatiDg  oititmrut^  ^uch  ait  rt-d  precjpilatv  oiutinvnt,  to  that 
the  healing  resulLs  in  from  iux  to  eigbt  w(^ek».  But  even  in 
thc»c  casL-a,  in  which  the  favounible  rcxult»  of  cuuterisatiun 
are  (rlearly  a)>[>arei)t,  th>^  dtE<ulvHntageii  "f  a  surfact;  wmiiid  in 
the  first  place  and  then  of  a  scar  next  to  the  gihbus,  have  U> 
be  encountcTiM].  Thv  {utJvnt  could  not  wry  well  bv  allowed 
to  lie  on  his  back,  or  at  leadt  sjH-ctal  arrangements  would  liave 
to  be  made  for  tbie  position,  eo  ibat  there  should  be  no  pressure 
npoo  the  wounds,  and  in  u-atking  about  the  u«e  of  u  siipportjog 
atus  would  be  imposeible.     Therefore  it  ts  well  to  avoid 

teriation  :iliii<>«l  viilinily. 

So  long  as  the  putieuts  are  able  to  walk,  we  should  allow 
them  to  do  so,  but  not  without  a  supporting  apparatus,  wliich 
KUeve»  tbe  dideawxl  part  of  th«  verUfbral  wliiiiiu  «»  uiuch  as 
pcmible  from  niperiDcnmbGnt  weight.  Permanent  lying  in 
bed  hax  an  injurious  cffi'ct  upon  t  httui,  Ihey  Io«e  appctit*^  the 
digestion  becomes  disturbed  and  strengtb  decreases.  Slight 
neicise  in  the  o]K<a  air  affords  an  i.*«si-nlinl  vlenicnt  of  life  to 
thetie  jGitients  and  must  be  pernkitted  them  as  long  a<i  pui9G<ible. 
On  the  other  hand,  any  other  muscular  activity  whatever,  even 
in  the  form  of  the  niildf«t  g^innastics,  should  in  thv  active 
■Uge*  of  spondylitis  by  no  means  be  recommended,  a»  it  would 
be  Tery  injurious.  If,  howt-ver,  wc  were  to  leave  the  vertebra 
eolomn  unsupported  during  walking,  vioU-nt  iiains  would  be 
tmuvrd  by  the  [iressure  of  the  upper  jiart  of  tlio  bo<)y  iind  also 
IB  tbe  course  of  time  a  very  considerable  deformity  would  take 
phce.  It  Is,  tli^rrfun*,  tieoesKary  to  ndit^vv  the  vertebral 
oolnmn  &om  the  &u]>erincuml>en(  weight  by  means  of  a  sni>* 
porting  a|(})anitus,  wtiicli  transfers  the  greater  jrart  of  the 
weight  from  I  he  portion  of  the  body  situat^-d  abovt;  the  disoasi.'d 
|ilaee  directly  to  the  jjclvis,  and  even  by  poiterior  leverage  of 
the  uppt-r  jHirtion  of  (he  back  to  effect  u  compensation  of  tbe 
■IfvAdy  eiustittg  displacement. 
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Peter  Cainpnr  vnui  a  «tniinch  advoctit«  or  a  supportioft  apptiratiu, 
und  Minoo  bin  time  the  iwnBlriictiiiii  of  Kticl<  Appnratiio  hu  becocoe 
pnictically  pciTcct.  limidcv  the  ximple  but  iiocurntelv  fitting  contets 
witb  Ahoiililur  (.TtiI(.-h<-H,  wliich  an:  iiuflimeiit  Tor  tlio  n1ig!it«r  cases, 
there  is  a  sporiAl  apparatus  invented  by  tlie  Auierican  Ch.  F.  Tajlor,' 
which  iu-ta  ill  a  »tij)i;n»i-  cnaiinnr.  From  a  pelvic  giHIc  proceed  two 
iron  bare,  one  on  each  sidoof  the  vertt-biiil  uDluma.  wiUi  the  roqnisite 
onrve  to  the  levnl  of  tlin  gilibus,  anJ  ai-e  there  couiieetei}  by  in«aiui  of 
A  hinge  juiat  with  two  othor  ban  wliiL'li  lUkiend  Ut  Lhit  iippvr  edge  of 


Ki«.  J». 


Fia.  aO. 


Fio.  SI. 


the  Bhouldor-bliules,  and  are  fastened  by  shoulder  straiiw.  On  both 
aidui  of  tlie  gibbiis  li<!K  a  long  jmd  <!(>vi*ml  with  plush  in  nivler  that 
the  noMNMiry  pi-en^ure  for  redi'esHiiient  nhoidd  uul  ni-l  n|H>n  lliu  t^ip  of 

ihe  K'')^""  ^"^^  "^  '^''  "i'^i^  ''"^^  ^-  -^)- 

With  UiiHapiamtiisa  moat  favourable  sup |iort  ciin  be  ^venwhen 
the  «[iondyIiti)t  is  *ittinte»l  in  the  three  iipptT  liimlair  or  th«  six  lower 
donwl  vnrt4tbrte,  and  tliese  are  tUe  regions  In  which  it  most  fr«<)iieiitly 
occurs. 

Kpondyljlin  of  the  Lwulast lumbar Tertebne is pirliculiirlydifliciiU 
to  support,  as  Ibe  lower  Icvor  arm  is  tiio  short.  The  row  of  the  upper 
jiix  dorwi!  vwtplirai  in  iH]uiilly  diflicnil  to  coiitiul,  be(;ainu  the  uppi-r 
lever  arm  is  too  short.  Vot  those,  as  well  a«  for  the  cervical  vertebnt 
an  appiiriitiis  in  iismI  whit^li  riMti  abuvv  i\ie  lieiul  and  Hii]i|)orts  it  by  a 

'  Ta}'lnr.    Thu  MnhtiHiiial   TreatmtHt   of  Aaguiar   Curr^turt,  Jfe.     Nvw 
VoA,  1870. 
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cTilIar.  TajVat  mule  nn  mtt^mpt  to  iirranffo  hiu  miKliinc  for  th«M> 
Obet  ftlso,  M>  Uiat  IC  shoflid  rise  to  the  buck  of  tlio  b«ail.  mid  from 
iiavsDppott  the  unilei'JAW  with  n  stirrup  from  Mow  rotating  ii|ion 
k  vertiokl  ksix,  ui  tbc-  iicouiiiiinuyiii^  illiiatniiion  (tig.  .lO)  nhowo. 
This  modiiiratioD  hna  not,  tionrvor,  pi-oved  availHble  -  it  ja  therefore 
beUer,  id  BpomljlitrH  iiituaU.-iJ  bi(;h  uji,  lu  ui<e  the  Min^va  mncliini: 
(fi^.  3t)  dmrribed  in  the  tr^^tmont  of  wolioais,  and  hj  thi<«  means 
to  njlieve  the  upiwir  pnrt  of  the  vert*brii1  coliiuin  from  weight.  At 
night  the  pitimt  >^hoiitd  rest  in  the  horiTontal  ponition  upon  a  firmly 
padded  nutttrcia,  ■nJ-  twiieciully  when  tliu  cirrvicnl  n-rttthnr  ltR^ 
diwod — with  a  slight  weight  extension  to  iho  licnd.' 

In  the  year  1877,  Sayro  reconttnbndfd  bin  jdnster  uf  Fnriic  jnckot 
for  spoodjiitia  (Me  treatment  of  scolloels).  In  cnsen  of  dJM«M 
low  ilown  be  cnrried  the  bani)u{[M  to  the  niidillo  of  thu  Hhoulder- 
bUdc*,  for  tliodO  higher  up  he  addi^l  to  the  pluiitei-  of  Pann  bundngu 
a  'jury  mnst,'  i.o.  a  fninin  madn  of  n  tliin  strip  of  el«tl,  which  pn&wd 
oT^r  the  hoiid  in  two  arelim  and  Hurroiinded  and  »up|)oi*ti.-d  thn  ht-nd 
from  below,  like  the  Minorrii  marhinc.  In  the  applimtioii  of  ihia 
jacket  the  pntiont  must  bi-  Miapeiided  vertieally,  but,  i»  Siijrro  poiDtN 
ovi,  we  most  only  Ntiritrh  him  go  far  .vi  can  he  done  without  causing 
]Min.  Fur  Kjiondytitis,  nii  in  the  c:i««  of  HCutiudiii,  the  plnxt*^  of  raHa 
jacket  aevmed  al  6r«t  pfirtintlarly  fnvonrablc,  l)ecsti»e  it  fits  elooer 
Uua  tfa»  ajiltiit  appnmttiis  ■■'i*'  prodin-'CH  a  more  pf.rtVH;t  nippnrt  and 
vnlOMling  of  the  diffused  parto  ;  but  further  cxperient'e  pi'oved  thi- 
evil  effect*  of  this  ttvatioimt  iu  ctweH  of  tipondylitiit  evnii  moro  clcnrlj' 
Aan  in  caaea  of  scolUwi^. 

Besides  the  fuct  ihnt  rliildrcn  witli  diitira»>ct  of  the  cervical 
reilebnr  xoin^times  di«  suddenly  during  snspensinii  fmrn 
displace  in  ent  of  the  bones  ngnini't  the  s])iivd  con),  or  from 
presfiure  of  nu  itl>Krci>s  ii£ton  the  windpipe,  aa  hittt  hnpiM.'ned 
vith  Sonnenbiirg  find  others,*  bed-sores  are  also  esitccially  to 
be  fear«l  in  these  CA*i.-*.  Rcfiih-s  the  "rdin«ry  pi-ominent 
bony  |><>itiU  iherw  ia  also  the  gibhua,  which  m  only  covi-n-d  by 
thill  tender  skin  and  upon  which,  even  nfter  careful  padding* 
large   Boren  m»y   bt;  found  afler  removal  of  the  jacket,  nnd 

'  Mr.  CbanMV  SrutniiDHnI,  [ullj  dcwritwd  by  nic  la  The  Surgrty  1/  A*- 
/nmitin,  jotmmu  alllho  g-wlpolDtn  ot  Tayloriand  tins  other  wlranls^ek. 
Wbaterrr  laMnininnt  !■  ibwiL,  Itn  pfTcot  dcfcndi  icrcaily  npon  tk«  mIJiha- 
Biol  And  naaipulntlon  of  ihe  rai^ttrn,  and.  thervfun-,  'Jut  ffbidi  nwj  tii-  rni- 
|C«j(d  mccnwfolljr  by  one  mrgvmi  will  fail  in  the  bacdii  of  mmIIiot,  who  may 
dim  1  wtlbaomeothra apfiarstai.— S.  S. 

■  tWi-fll  d.  A«rM4.  liffihi*./.  Cihitrfif.  Iflfb  CMignw.  1881.  p  iX 
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the  bone*  may  «vt>n  become  exposed  fo  a  considerable  extent, 
III  lionseqiience  of  these  unpleasant  occurroncca  llic  »iupporl«r« 
of  the  plitufi-r  uf  P»ri«  jacket  have  been  gradunlly  alienated 
from  it,  and  in  the  present  day — four  years  after  tfayre's  publi- 
cation— very  few  «urg<.oii!t  in  OeriTiiiiiy  prefer  the  plaster  of 
Pari*  blindage,  and  these  do  so  prioei|>aUy  because  of  its  cbeiip- 
iiess  for  hosi)ital  patients. 

The  felt  jacket  h(i*  iK-t-ii  used  fur  s|K»udyliti«  iis  well  a»  for 
itco1io»is,  although  in  these  cases  it  has  also  been  attended 
by  a  number  of  t-vils,  wliieli  are  caused  by  the  ini|)ermeahility 
of  this  iTUkterial  of  which  it  is  made  and  its  want  of  rigidity  ;  and 
these  evils  have  graduslly  lessened  the  use  of  the  felt  jnekel. 
On  the  nUier  hand,  Reely's'  nKwlifieatinn  of  it  cerUinly  possesses 
^eat  advantages  for  spondyiitia  and  especially  for  those  cases 
which  CHunot  be  sufficiently  snpjMjrted  by  Taylor'si machine;  it* 
nse  is  therefore  in  some  cases  highly  desirable. 

If  the  patient  in  ei  in  sequence  of  violent  paini*  or  from  puru- 
lyais  can  no  longer  walk  about,  we  must,  then  have  recourse  to 
pennaneut  reeuinboiicy.  Tliis  involves  three  conditions  :  first,  t« 
remove  the  |>ressiire,  which  the  diseased  bones  exercise  upon  one 
another;  secondly  to  secure  a  slight  Be])aratioD  between  them 
andlhu.i  to  favour  the  licvi-lopmcnt  of  the  healing (jranulatiooa ; 
and  thirdly,  as  far  aw  possible  to  fix  the  diseased  jKirt  so  that 
consolidation  may  proceed  undisturbed,  f)f  these  three  indi- 
cations the  second  must  not  be  overdone.  However  favourably 
a  slight  se]iaratiou  of  the  ili»imsed  bones  may  act  \\\v:m  the 
healing  in  the  vertebral  column,  we  must  be  most  careful  to 
avoid  allowinfj  the  distiinee  to  become  too  greiit,  lis  otherwise 
in  these  cases  a  scanty  amount  of  granulating  tissue  will  not 
suffice  to  fill  up  the  gn|i.  At  least  a  very  much  longer  time 
would  elapse  before  perfect  cure  could  tjike  place,  and  having 
regard  to  the  exhausting  effect,  which  vertebral  caries  exercises 
ujwn  the  body,  it.  \»  very  important  that  the  disease  should 
terminate  as  soon  as  possible.  Under  these  circumttances  it  is 
better  to  put  up  with  a  moderate  amount  of  projection  when 
by  such  means  a  more  rapid  cure  results,  than  to  endeavour 
to  remove  the  deformity  and  thus  fo  protract  the  cure,' 

'  In  Knglaiiil  iii  IpbsI  Ihe  opinion  prcvaiU  tb*t  tliu  diaciw^  porW  ihirald 
nor  be  tcpunilr^.     fiiU  wiu  tlw  fint  lu  puinl  out  iLat  ii  ciiluml  cure  with 
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The  roost  simple  means  of  fulfilling  llii;  three  conditions 
mentioned  sbove,  ts  the  horizontal  position  upon  a  well-padded 
horaebair  matlrcxi.  Siipi;ri:iciinil)t:iit  veiglit  Ik  tliii.t  removed 
from  the  diseased  [larts  sufficiently,  and  even  a  sUght  eepantiun 
of  the  di)ie4i«cd  Kurfacvs  of  bone  is  cfTecU-d,  but  this  means 
alone  is  quite  in-iiifficient  for  producing  filiation.  Vi.iT  slight 
cases  it  maj  be  effectual,  but  in  severe  cases  further  measures 
are  aeceaaary.  Aa  such  Bonnet's  kai/-cwiraM  in  to  b«  men- 
tioned. 

A  hidf-ctTole  of  lUiii  irou  jilule  or  wirework  iiccurut«!y  filti'tl  to 
tbe  body  of  the  paLiniit,  and  wHI  pAilHi^I,  f^iirronnds  tlie  whole  of  tbe 
iMfk  from  tlie  sitcruDi  to  tbe  Heveulh  eerviuut  vcrtiilini,  and  when 
iIk  dtmue  is  iiilURted  in  tbo  c«irvical  vertebral  coliiinn,  the  a]>parBliia 
indodM  Uiiu  part  ako  aud  the  hcud.  Tlim^  UuidH  siirrouDd  the 
|i*lvis  and  the  «hoiild«ra  r^)ectiTeij,  nnd  a  fourth,  ibe  foiebend  ;  mo 
buMlIeK,  m>e  at  each  aide,  are  no  titli^l  thai  Uie  )E]j[jnrutus,  und  witli 
it  the  pnlient,  van  t)c  raiMMJ  without  allowing  any  niov^'inent  to  take 
plaoe  in  tJie  vertebral  coluniu.  Con<wpoudinf{  to  the  pliwe  iit  ndiidi  the 
gibbns  i»  E4tniil«d«  hollow  is  inndein  thi'  a|>paratU3  in  order  to  avoid 
as  uudi  aa  |Me»jbte  the  production  of  urea. 

Tbe  iipjicinitoa  doe«  in  fiu^  inimoliili!*e  the  vertebral  column 
to  a  much  greater  extent  than  cloei*  the  9>iiii]ili;  horizontal 
poeition,  and  moreover  it  enaUea  us  to  move  the  jtatient  from 
one  plaee  to  another  much  more  eaMly,  for  nuking  (be  bed 
and  defecation,  thus  presenting  great  advantages  and  forming 
a  very  valtutble  axiiiiilAnce  in  the  treatment  of  spondylitis. 
When  the  rmre  has  so  fer  advanced,  from  rest  in  tJiis  apjiaralus, 
that  the  buck  has  ntlained  sutlieieni  hninie«s,  the  luitieut  may 
get  up  and  walk  about,  with  the  help  of  one  of  the  iuppitrting 
ajipaiatiu  already  described. 

Lying  u]>oti  tlie  t'tomiieh,  either  freely  in  bed  or  in  sucb  an 
apparatns  as  that  just  described,  arranged  for  the  front  surface 
of  the  body — the  '  prone  system  '  of  the  Eoglisli — was  in  former 

Ira  wItmtpc*  wduM  prabubly  be  tnict^cro)  with  bv  ■Itpotpta  to  jtnighltB 
Ihaifiae.  BoanM  of  Lyott*  dbcuMiiI  thU  puinl  iu  hin  jK'cuUfirly  practical 
ran^  atfedlhal  i(  ii  i*  umliwirxble  to  Mpaial'  Ibt-  |kui»  rd  tt  is  of  tbe 
1  inponanc*  lo  roltf^vc  tlic  illnRwcd  sarfaMs  fmm  rmfw  of  iirvMitn.*^. 
I  ibe  itrcMore  ot  the  ■upcrincombcat  wdgbt.  and  tliU  ticw  la  Kctwrall; 
«|Md  In  tbla  eoantrj.  otlhough  llic  mcana  adopted  to  tmrtf  it  out  mnj  dm 
alvaft  tw  sueeMafaL-  N.  8. 


K4      ORTUOPJ-'DICS.  Ot'MXASTICfi,  AND  MASSAGR. 


days  much  preferred  to  any  other  position,  in  order  t«  fiu-iUtate 
cauterisation  and  the  sub$«i|iii-Dt  proloiigod  procesR  of  hpaling 
on  both  Kidt-M  of  tht!  gilihiiii,  an  opamtion  which  wan  considered 
necefisarj'.  This  reason  has  now  ceased  to  exist,  as  cailterisa- 
tion  is  at  present,  to  seldom  iicrfonued,  hut  lyiof;  apon  the 
KtoiiiHch  may  even  now  Iwfonie  necessary,  when  ahscessefi  have 
opened  upon  the  back,  as  in  this  position  changing  the  band- 
nges,  and  keeping  Ihr-  wound  chain,  arc  more  rasily  pcrformi-d. 
Nevertheless,  tlioae  who  know  the  ■lufrenngi"  prodiit-ed  by  Ion;; 
continued  lying  ujwn  the  (^Ioir;K^b,  will  only  deeide  on  having 
recourse  to  it  in  the  very  last  exiremily.' 

The   second    means  of  immobilisation  is  extension.     Thin 
increases  at  the  nkoit;  timv  Kepanilioii  of  the  diseased  surfaces 


of  bone.  By  extension  and  oonnter-ex tension  the  degree  of 
movement,  ai  in  the  case  of  joints,  is  consider-ibly  diminished, 
and  aisi)  when  any  movement  docs  take  pliiec,  the  bom-M,  being 
kept  apart,  do  ni)t  nib  together  and  thii*  do  not  eause  any  irri- 
tation.    We  must  not,  however,  carry  the  extension  so  for  as  to 

'  Krou  a  very  oriiitiiitKrHV'ti:  (•x)H'tieut'i'  <i(  Ihc  ptoiic  pasiticni  I  cnn  lui;  lluU, 
wilh  raw  PXiipjitiiiru-,  cliHiltyn  oiiflcriiig  thim  spinal  cnricsnninot  ouly  jrtcntljr 
bRnetil«(l  na  n-jianlit  lliu  I'lirt-  ut  itiH  (liweiuw,  bat  thnt,  \\it-y  fiod  the  poiilicm 
very  mndli  luoro  t?om furl ■  bin  tlinn  nny  nlliiir.  It  Ix  iiupariunl.  Iiiitrtrvtri,  that 
Ibe  coin-b  be  pro|irriy  conitroctcii  upon  tlio  pallpm  orljttiiglly  •litviwd 
Vern.ll  -  N.  8. 
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raiuc  tou  gttail  a  s«]iaratioii.  If  Ihe  cervical  Terlehn[>  are 
dueued,  it  is  safficient  to  apply  to  the  hvad  b;  mcojis  of  tlie 
bfad  and  chin  colbir  iin  <;xtfi)«ioii  weight  of  from  2  to  S  l<il<M., 
is  Ibe  maimer  invented  by  Volkmana  (lig.  32).  The  body 
eflvcts  by  its  weight  a  pcrft-ctly  eiifficient  count«r-estension. 
lfth«  diM-A-Hi>  in  sitiialed  hnr^rdown  the  vvrtt^brul  column,  the 
FilenHion  at  the  head  must  have  a  counter-extension  at  the 
pelvis  in  the  manner  dc»crib«:d  for  K;olio«t8,  yet  in  the  latter 
Mttutinn  in  (he  vertebral  column  it  is  leas  neoeasary  to  have 
recourse  to  extension,  because  the  horizontal  position  or  ilonnet's 
haU-cniraoi!  arv  sufficient  and  leNs  w<;Hn»i>ine. 

The  chird  plan  for  the  compensation  of  displacement  and 
for   immobilisation   connBts   in   pregsurs   against  the   gibbus. 


no.  3H. 


Tfaia  is  exerted  either  by  an  uhliquA  cushion  plnceil  *a  us  lo 
hear  upoit  the  gibbiis,  a  means  which  has  been  known  for  a 
long  time  and  lias  recently  been  e-r^wcially  rt^^oin  mended  by 
Masss  and  ^-nba  ' ;  vr  vW  by  the  slinging  girdle  invented 

11^  Ranchfusa,*  in  which  the  [Kitient  lies  on  his  back  with  the 
gibbas  in  the  sting.     Both  thcHe  ])hin«,  ttud  in  fact  the  wholo 
prinvtpl<^  U|M)n  vrhieh  they  itct,  si-i-m  tn  iiic  lo  ovt*rit)i<K>t  tha 
mark.     The  gibbus  is  a  ]toint  which  is  very  unsnited  even  for 
Klbc  mildent  and  softest  prcKSUn^as  bed-wore*  aro  almost  certaiu 
Vto  occur  after  a  time,  nud  then  this  beanng  of  the  vertebral 
colomn  upon  a  firm  rrsistance  is  a  proceeding  which  makes  tlie 
Elect  of  the  vertebral  bodies  gajie  to  the  greatest  eitent  and 


Hdcl 


■  J    S<7lUi. '  IVliriffaiarnK'trhanlwJicn  Bohnndlnntds*  SpMulyUli*,' A<H. 
tli*.  nwifKteir,  im;8,  Not.  sh.  m.  ao. 

>  Uauclifiui.  JoArt./iir  Kimilr/linltraiiiArit.  ISTS. 
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thua  must  ili'Uy  llie  period  of  furi;  lo  the  utnni*t,  RfAJiiex 
wliirb,  thJH  posilion  is  so  {xiinful  th»t  I  do  not  understand  how 
it  can  be  muiiitjuTicd  for  long.  Who,  for  cxamijlc.  looking  at 
tho  nw^ymi milling  illii*trutioii  of  ttii;  KawcVifuss  »)ing,  lain  fail 
to  realise  that  even  a  healthy  person  rould  not  tnaiotain 
thitt  position  fur  twenty-four  lionrtt,  and  it  ia  priJ[iO!<fd  tliat  a 
sufFerer  from  spondylitis  shall  remain  in  it  for  weeks  and  months ! 
To  extend  the  patient  beyond  the  borizontiil  {Kisition  is  unneces- 
(tury  in  siKHidylitif;  in  fn<'t  it  i-initherldherfeonimendisl  Ihuta 
hollowj  and  not  a  projeclion  should  be  made  at  (be  plnce  where 
thc;;ibbiis  is  «tUHti'd,af^crtbv  maiincrof  BonnetVhalf-ciiinuH, 

When  cure  has  taken  place,  the  case  may  be  considered 
as  done  with.  Only  when  the  cullu«  is  still  vvry  frr»h  nnd 
Koft,  can  there  he  any  hope  of  acting  upon  it  fuvoiiniMy  by 
extension.  Any  attempt  to  break  the  cidliis  mass  by  forced 
extension  or  pn-ssure,  and  then  to  allmv  it  to  heal  in  a  bft.ter 
position  in  a  retentive  ap])aratus— as  may  be  done  in  the  caite 
of  bones  of  the  extremities — is  out  of  the  qnestiou  jik  regards 
the  vcrt(;bral  colinnn.  The  danger  of  tearing  or  crui'hing  the 
spinal  cord  and  the  nerve-roots  is  too  great.  By  good 
rortuUf  thenc  accidents  may  pcm*ibly  not  occur,  n«  in  th« 
c«se  in  which  K.  Kitstcr  striiiglilt'tii-d  a  vertebral  column  vety 
mach  displaced  by  fracture,'  but  few  surgeons  would  have 
the  courage,  ill  the  fia-i*  of  tlw  jKissibility  of  the  fKTiirrence  of 
HUcb  severe  injuries,  the  avoidance  of  which  is  not  within  the 
jiower  of  the  operator,  to  undertake  the  rrdrtmemettt  ford  of 
the  vertebntl  cnliUTin.  On  the  i>llier  liaiiil,  sifter  com jilete  cure, 
we  may  favourably  infiuenee  the  carriage  of  the  iMirts  of  the 
body  situated  above  the  gibbus,  as  well  an;  iuiprovn  llic  general 
(itrenglh,  much  weakened  by  the  long  illness,  by  carefully 
regulated  gyninnstie  exercisei^. 

I*iinily«i!*  i-eiinires  partly  hh  elect ro^tlii-rajx-u tie  treatment 
by  faradisation  and  galvanism,  and  parlly  a  surgical  treatment 
by  removal  of  the  pressure  upon  the  spinal  cord  as  fur  as  this 
i»  possible.  We  endejivour  to  ofTwt  tlnji  object  by  the  opening 
of  very  tense  abscesses,  and  by  the  removal  of  the  angular 
bend  as  far  as  possible  by  vertical  or  horizontal  extension.  If 
ihe  latter  can  be  effected,  tlic  paralysis  speedily  disuppt-ant. 
>   Vtrhaadl.  d.  dt'iittok.  tlim./.  CHriirgie,  lOili  CnnKTciu,  issl,  ii.  p.  1U4. 
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Posribly  the  refltomtion  of  the  fimi-tiona  of  the  .ipinal  cord  mny 
itieo  be  hastened  by  sabcutanpou*  iiijwtion  of  veryamall  dos«« 
of  ftTychnine.  Hrgotine  has  nhti  been  reooniinfiidrd,  but  it 
■ppmn  lo  me  that  the  use  of  thix  drug  cannot  be  siiliitfactorily 
■fiparted  either  on  theoretical  or  practi\-»l  groiin<la.  Kven 
without  nny  other  treat nii^nt  than  the  horizontal  position  rather 
itwK  paralysis  will,  not  seldom,  subside. 

The  trratmciit  of  gnvittttion  abst-es-M-s  haii iilwiiys  been  oon- 
ndfred  v«ry  difficult,  (or  if  they  are  opened  thn  pns  soon 
decomposes  and  the  gencnd  heiillh  of  (he  pntinit  consequentlv 
^dicldy  detcrionttefl,  and  death  often  follov^.  In  the  tirst 
fbce,  therefore,  endeavours  used  to  be  made  to  induce  abaorji- 
lirm  of  the  pus,  and  dfiiibflt'w  the  bi-.*t  mean«  of  accomplishing 
this  rrMih  are:  [tainting  the  skin  over  the  aboccMM  with 
linctore  of  iodine ;  compresses  with  from  six  to  eight  per  cent. 
«tH  Eolntioiis  and  general  suit  liathx,  and  internal  diuretics  or 
iodide  of  pota&iaun).  In  Fact  these  means  are  sometiiues  suc- 
cessful in  producing  nbcorption  of  even  large  rollcetions  of  puti, 
and  wc  may  therefore,  even  now,  although  we  have  much  Iphs 
to  fear  than  fonnerly  from  the  o|>ening  of  these  abscesses,  mako 
the  attempt  to  obtain  absorption  in  (his  manner.  Formerly  if 
tbe  abnve  remedies  did  not  succeed,  it  was  customary  to  wait 
for  the  spontaneous  opening  of  the  abscoKs,  but.  matters  were 
by  no  mcnnit  thus  iuiprovi-d.  The  ab»ce8>i  fre(}ucnt.ly  lasted 
for  y«an  and  then  the  skin  often  became  perforated  in  »eveml 
plM«a  and  the  decomposition  of  the  pus  as  well  as  its  eSect 
apoa  the  general  health  of  the  patient,  were  the  same  as  after 
incision.  Surgeons  therefore  had  recourse  to  tbe  old  plan  of 
tbi:  Arabians,  namely,  t.h«  oponiug  of  the  abscesses  with  chemi- 
cal or  thennal  mnterisalion  or  by  a  seton  drawn  through  the 
cavity.  The  unfavourable  result  was,  however,  but  little  altered 
hy  the  ado|>li<>n  of  such  methods.  A*  decom]>OMition  of  the 
pas  Vila  attributed  to  the  influence  of  the  air  which  enter^  the 
mh«ce«9,  the  exclusion  of  Ihi^  nir  was  attempted  by  lapping  and 
fay  AspinUion.  The  abscess  was  emptied,  but  the  pus  »oon 
ooUected  again,  a  tivtnln  gnidually  fonne<]  at  the  place  of  pene- 
tnittoD  and  the  worst  conseijuences  resultMl.  No  belter  success 
•Headed  Aberaethy's  method  of  itttroilucing  a  small  sculj>el 
obUijuely  through  the  «a)l«  of  the  ubd«fs  into  itx  cavity  and 
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ullowiiig  the  matter  to  flow  sUtvly  away.  The  wound  closed 
well,  but  it  opened  agiiiii  liitf.r  on,  and  became  a  fistula.  The 
method  iul roihiccil  in  1849  worked  iiiori>  Tavoiirably,  It.  con • 
isi«ted  in  injecting — ^Jifler  emptyiug  of  the  abaceiis  by  means  of 
a  trocar — tincture  of  iodine,  or  better,  bucuuso  less  irritating, 
u  wnt.ery  Koliitinii  of  iotline  uud  iodidi^  of  jiotassiuni  into  the 
abscess  cavity.  These  injections  wore  generally  followed  by  a 
iihaqi  ii]flfiiiirnutnry  roaction,  wliidi  cither  led  t«  bur^ttin^  of 
the  alisresn  ur  else  U>  iibs(>r|itii»n. 

These  diiticulties  are  now  to  a  great  -extent  removed  by  th« 
n»c  of  liister'M  mcthixl  of  droMiiiTig,  which  preventx  nlnioitt  cei^ 
tainly  the  decomiKMiition  of  the  [ms.' 

Tiir  uxpin-ktncv  nf  Yolkoiiinii'  iintl  Rcini^'  with  respect  to 
theae  absccxaes  is  »»  folluws  :-~With  atittseptic  cautetiaation  the 
nhKCosc  in  tirsl  o|i4-no(l  under  Foupurl'ii  li}(iiiuont,  thi!ii  tlm  finger  id 
introdticed  into  the  cavity  of  the  abNci.u^  lutil  iipoD  it«  tip,  pu8li«<I 
fiirwrirdn  u^iiitiKl  Uio  wiilli  or  tlio  nh<Ii>ii)<m  on  the  iiiner  edgs 
oF  the  anterior  »up«nnr  %p\ac  of  the  iliitui.  >\  second  incision  is  tuude. 
A  thicic  mvtnX  prohn  is  piinlml  thniiigli  tlxi  wound  nnd  thiMUgli  the 
abeceea  «vity  backwards  over  the  ereol  of  the  ilium,  uutiJ  it  ton  be 
fdt  on  thu  oiitAidf!  i-dgc  of  the  qiindi'atiis  liiailioriim  tniiRcIc  through 
Ibe  soft,  parts, uud  hen?  a  Ibird  ojH-ninK  is  uindc.  In  this  last  incixion 
only  tbe  sii|"Tficial  Btmtn  nrv*  divided  by  nieitns  of  the  knife,  tlie  deep 
stiuta,  on  tlie  otht-r  huuil,  by  uii-iiuH  nt  bhinl  iIletruIllI^nta  and  i«|>«i- 
ciuDy,  according  to  ItoMir,  b;  means  of  a  strong  pair  of  dressing 
forceps,  which  m*  iiitruduLud  cIos«d  inlu  ii  ch-ft  of  the  tisanes  iind 
thitn  forcibly  opennd.  Now  follows  the  withilmwiil  of  the  tuberculous 
Uteuibruiie  irovi-riug  tUa  wnll  iif  the  abswHs  by  nietvos  of  n  shftrp 
scoop ;  the  wound  is  tben  wsshed  out  with  2^  jiei-  eeuL  cnrbuUc  add 
solution ;  and  then  a  drainage-tnbo  of  tlin  thicknnsB  of  a  finger  is 
introduced  into  each  ojieniDg.  Py  means  of  numerous  folds  of 
Lister's  gauze  u|)ou  the  sin-fact-  of  iliit  nbdoniun,  iind  a  Inrge  firmly 
applied  Lister's  luiiid^^c,  an  even  and  drjn  compression  of  the  abeoew 
cavity  is  effucted.  If  an  abundant  .tnTction  foilows,  it  is  often 
necessary  in  tho  noit  few  days  to  waali  out  the  abuL-Mss  cavity  with 

■  The  difflculty  nf  ap]>ljtn|r  Llsier's  plan  iti  tlivM  esses  hii  boon  w«U 
pointed  out  in  IIi>Ini«'  Sgtlmi  vf  Stirgeiy.     .In]  edil.  vol.  Ii.  ^.  41D. 

'  Vulkmiiuii,  liilinnril,  d.  SeitktmgtabtenitC,  Ifvitr.  :.  ChirUTgie.  Ltiipiig 
1875 

•  KOnlK,  ■  U«l>cr  Am  rortschntl«  in  dei  Bchnndlnng  Ant  Poll'scbea 
KyphOiM,'  Deri.  ktia.  \Vnr\&aickT.,  ISeO,  No.  T. 


nriiolie  ftrid  {'i  to  3  per  oeot.)  or  chloride  of  zinc  tolutjon  (1  in  30). 
hj  this  Irmtiii^nt  it  iii  gnnoiallv  {)ci»im1>Ii'-  lirnii  ill  a  fow  iIii^k  to 
nmO*«  Um  draiuiLgC-tubo  whicli  U<»  iiudi^r  Poupi-ta  li;^nieiil,  aoil 
noo  KfUr¥mrda  that  n|>[ilii.ij  to  Uie  opening  io  tbp  region  of  tho 
uUrior  ituperior  spiiie  of  tJie  ilium,  nnd  tbc  tJiut)  dminHge-ttibe 
■loM  r«in«init  in  ilji  [iWe,  hy  utciin>  of  wliic.h  for  n  lung  time  pus 
uul  tUHW  dibrin  am  iliMlinr^'cil.  Aftri-  Minii>  wit'kx  tlio  {uitiont  gt'U 
if  and  valka  about  with  ;i  Li^tei'a  buuda;^  and  lh«  supjioi-tiDg 
^wntus. 

The  continuance  of  the  suppuiation  ihrougb  the  fistnln 
dliuletl  ID  the  luuitiar  region  in  vuused  by  (i>c  presence  of 
DHro!*«d  tinue  and  seqtieaini  in  the  sjwiidylitic  fiioaii,  Ijefure 
the  entire  rcuiovn)  of  whk-li  Ike  curi.*  ciiunot  take  place. 
Hence  «c  often  find  in  l\\c  iliiM>1iai'gfd  matter  bone  spivuU',  or 
fine  bone  uind,  which  feels  distinctly  prilty  between  the  fingers, 
WTien  all  these  dt-ad  portions  lu'e  diw^luirgcd — u  result  which 
may  take  months  or  even  years — the  fiatula  closes.  Rut  even 
this  cure  cannot  be  regarded  with  certainty  as  final :  for  a  fi-w 
years  jiaiu  miiy  rectir,  a  iii^w  ab»ct^»  foriii  and  aiiiiin  discharge 
matter  containing,  ma  a  rule,  small  pieceit  of  bone.'  The  »up- 
{■oration  may  lust  for  »  long  time,  until  it  gradually  drie.o  u[i. 
:?och  rclapivs,  which  are  jirotiably  (■aiif!(!<I  by  dcjid  pieces  of 
tiwue  embedded  in  tlie  callue  mass  being  expelled  after  a  pitriod 
{rf  qitiescniice,  often  n-cur  .-h'VcriI  timt-si.  titilil  liniilly  there  is  a 
definite  cure.  The  princijiles  of  the  treatment  Uat  desmln-d 
m*j  be  applied  to  tlie  t.r«-atiiient  of  other  gmvitittion  nbscessea 
bvxidea  the  ilii>-f<-in<iTiil. 

During  llie  last  few  years  we  have  learnt  from  v.  .Mosetig- 
Moorhof*  and  .Mikulicx*  of  a  drug,  iodoform,  which  appears  to 
have  a  great  rflfeel  ii|Hin  localrnbercnlonis,  but  it  would  lake  too 

'  Operaltun*  r>T  llii-  ilinct  irmoinl  ol  iiccnued  plo(v«  of  liaiio  Iinvi'  t>i<ni 
perfnrtBwd.  In  KnxUnd  Ur.  Trcrvi  luu  inlnnlnMd  tlic  pmctico  nt  RnttInK 
oulMla  lb*  nwoior  *[>iiiic  miucle  dowu  tu  Ihv  diipued  rcrtobiB  whm  Mloatcd 
la  Uar  luintnt  itsMn. givisg  imiualialc  lelivt  (u  lliea1>acc(BOrrrmoTiiig|)i«0M 
of  iliad  hoaa.  and  vlien  a  ]iaiKia  absuew  ban  poinlwl  iu  tbr  i^uii:  In:  ban  made 
a  eoiintac  afwrniq;  and  IiiiMtcd  a  Uige  il/nliiit|t(<-tot><'.  ThI*  U  a  lomldabk 
Opsntkia.  bstbdmibtlMSof  valiui  in  *»incauH.  -  K.  S. 

>  V(>aM(Mcti|c-Uowlwt,'IodoIonnalsVciliandiiiit[c:l[<lrO[Kinitiaii«i  w«^«n 
rvi(<bo(  roK>«K*.'  Wir-urmtA.  Waclaatrkr.  18«0.Ko.ia:  l8S:i.  No.  13. 

•  Mikallci,  '  Ucbcr    Indatonn    als    Vpihaitrlmiltrl     bci    KnochcB.    um) 
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long  if  1  were  lioro  to  discusH  thoioiighljr  the  adi-atitages  and 
disadvantages  of  the  use  of  thin  remedy. 

A  lively  (JiwuKwon  iumn  t.liis  (im-ftion  is  1"  he  found  in  the 
•Genlraiblatt  fiir  Chirurgie,'  1881  and  1882.  I  confine  myself, 
tliereforc,  to  giving  a  short  d(.-KciiptioD  of  the  pnictical  appUm- 
tion  of  tliin  drug. 

If  an  aliseesii  cavity  is  slow  in  healing,  we  put  a  few  grammea 
of  iodoform  into  a  glass  tube,  introduce  one  end  of  the  tube 
into  the  cavity,  and  blowout  the  iodoform  by  pressing  an  indiji- 
niblier  hall,  sio  that  the  powder  in  swittered  upon  the  walls  of 
the  cavity.  If  the  closing  of  the  fistulous  opening  is  delayed  too 
long,  Wf  iiit.rodueit  into  it  a  small  stick  of  gflatJne  and  iodoform, 
poshing  it  if  possible  to  the  end  of  the  passage.  The  gelatine 
gradtiiilly  dissolve*,  and  the  iodoform  then  comes  into  direct 
contact,  with  the  granulations.  If  exw-ssivf  granuUitions  pro- 
liferate, they  must  be  removed  with  the  sharp  scoo|i  t>efore  the 
application  of  the  iodoform.  If  tho  fistulous  passage  is  very 
long  it  muv  be  (Icfiinibit*  to  make  a  coiinter-incinioii  at  the  end 
of  it,  or  to  divide  the  whole  passage.  We  then  often  End  in  the 
course  of  it  n  piece  of  d«id  tissue  which  has  kept  up  the  sup- 
puration. These  methods  answer  better  than  those  j>reviously 
employed  for  the  same  purpose :  namely,  injection  with  tincture 
of  iodine  or  galvano-cauterisation.' 

If  filial  cure  results,  the  patient  may  again  move  iboat 
freely,  ni-vcnlieic<K  he  wirrles  the  gibbus  with  him  as  tn  ir- 
repamble  deformity  for  the  rest  of  his  life.  If  the  gibbua  U 
small,  liL- will  not  be  mu<^h  inconvenienced  by  it,  but  the  larger 
it  is  the  greater  will  1k'  the  trouble  wliich  it  cause*. 

The  shortening  of  the  thoracic  and  abdominal  cavities  in 
their  vcrtinil  diiirncter.  i-aused  by  the  lu-nding  of  the  vertebral 
column,  must  especially  be  refened  to.  It  causes  symptoms 
of  pressure  and  engorgement  very  lumilar  to  those  wbit^ 
have  been  described  in  severe  scoliosis,  and  the  dictum  of 
Hippocrates  is  also  true  for  kyphotic  gibbus:  '  Multi  quidem 
gibbi  facile  at  non  scimus  quam  Ltone  valentcs  jam  usque  ad 
seneclutem  id  mali  sustinuerunt,  prwsertim  qnibna  corpus 
(!arnis  plenum  ac  piuguc  cfTcctum  est ;  ]iauci  autem  eorum  ad 

■  t  hrnro  niet  with  vciy  gnU  (ucomb  in  curing  suob  omc*  by  the  dallf 
injection  ol  n  weak  Milali«n  ot  CBrlxiHc  ■uid.— N.  S. 
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nxftgesimom     annum      {lervenerunt,     [ilerique    enini     citius 
mohimtur.' ' 


I 


InSuimatUHi  of  the  oooipito^tlaid  joint  demands  a  !>[>ecinl 
decctiptioD.  The  pecrulioritk's  of  this  inflummiitioQ  o,i  opposed 
-!•  lliP  othtT  foniis  of  !!ipi>«djli1  is  uoii^i^l  priii<ijially  in  lliat 
Oe  atlas  is  connected  vilh  the  occijiital  bone  and  also  with  tJie 
ads  not  by  intcrvortcbnil  discs,  as  tlic  oilier  vrrtebne  :irc  to 
Ofte  ancrtbi-r.  bnt  by  joints,  iind  nls>)  that  it  is  in  the  immediate 
•ejgbbborfaood  of  t-he  medulla  oblongata.  So  that  if  the  in- 
flunmation  extendi^  or  pre^ture  from  a  »ubat-(|iient  dislocation 
takes  place,  much  more  serious  disturbances  will  be  produced 
ihan  at  oilier  pluct-K.  Thearticulurconuffction  nrihenlbui  vilh 
the  cranium  is  formed  by  the  two  saddle-shaped  joints  of  the 
eODdylcf  with  the  upper  articular  surfaces  of  the  lateral  masses  ; 
the  rotating  joint  of  (be  atlns  with  the  am  con^iinting  of 
the  odontoid  process  held  firmly  to  the  inner  surface  of  the 
front  portion  of  the  atlas  by  ihr  IniuBvcrse  ligament  and  of 
the  two  littural  joints  between  these  two  bones,  A  jK^culiarity 
also  consists  in  the  spongybone-tisEue  of  the  atlas  being  much 
lew  than  in  the  other  vcrtclim-,  :i»  the  body  of  the  bone  con- 
fiM*  of  a  tolerably  tliiclc  crust  which  contiiiiui  very  little  spongy 
tissue.  Inflammation  of  this  joint  cither  esists  in  the  form  of 
rbcamalie  K>-no\^ti^  or  of  the  fungou-i  prolift^ralion  with  pre- 
dominant participation  of  the  bone-oubstance  itself,  which  has 
brsgesliueudvsigmitedby  (lienameofspondylo-arthritiK.  8yn- 
orilis  i*  characterised  by  violent  congestion  of  the  synovial  mem- 
bnuie  and  increased  Kccrction  of  synovia,  wliicli  either  preserves 
iUaeroas  qualities  or  is  gradually  transformed  into  pmi.  lu  the 
latter  case  it  may  perforate  the  articular  capsule  and  destroy 
the  lignmeat«.  In  general,  liowever,  Tbi-iunatie  i<yuovitis  has 
I  tendeiKy  rather  to  cause  contraction  and  coalcccence  than 
nippuration  and  dcHtruction.  Ci infrequently  fibrous  ankylosis 
frequently  talce*  place  between  (he  anieular  surface*,  and  even 
otHeous  union  between  the  atUs  atHl  occipital  bone  may  occur, 
•o  that  when  the  bones  are  sawn  asunder  no  precise  boimdary 
may  be  found  betw«-eu  them,  but  the  s|x>ngy  tissue  of  the  one 
pane*  directly  into  the  spongy  tissue  of  the  other.  It  is 
•  tlipf<ocinite».  Dt  ArttetlU.  Wh.  Itl. 
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ncvertbcless  very  diffioult,  when  onl^  the  bone  preparation 
without  any  hiatoi^  lies  before  ue.  to  anire  at  a  decinon  as  to 
whether  the  union  hiisboim  caused  hy  intlanimntionof  the  joint 
or  not ;  for  then?  !ipj>«irs  to  be  a  condition  in  nhtch,  owing  to 
defective  formatJon,  the  occipital  bone  and  atlas  are  coalesoed 
into  one  boue.  Ankylosis  of  tht?  occipito-utluid  joint  ncc«i«irily 
prevents  %U  movoment  between  the  two  bonef^  so  that  the 
head  can  no  longer  be  freely  bent  upon  the  ntvck.  The  rotatory 
niovfiiK'iit.,  liowrver,  as  it  occurs  iu  the  ailo-axoid  joinl,  re- 
nirtinB  free  unless  this  joint  is  also  ankyloscd.  The  upper 
vertebrnl  joints  Miffer  not  infretpie.nt ly  from  acute  articular 
rheumatism,  whereby  the  movements  of  the  head  become  very 
painful ;  however,  the  inRatnination  generally  recedes  without 
causing  ankyliiHis. 

FuugouH  articular  inflammation  is  distinguished  from 
rheumatic  :«yiiovitis,  in  llie  first,  place, by  having  a  much  greater 
inclination  to  ulcerative  destruction.  With  scanty  oaaeoiu 
exudiitioTi  l)otli  the  fibroui*  a*  well  «s  the  liony  pftrtions  of  the 
joint  are  desti-oyed  for  some  distance,  so  that  much  displace- 
ment may  occur  in  the  part  under  consideration.  Moreover, 
at  these  sited  fungous  .articular  intlaminat.ion  in  vi^rv  general 
and  almost  without  ejcejitiou  of  a  tuberculous  character. 
Tbc  real  fociu  of  di»en»c  is  situated  either  in  the  middle 
of  the  bone  and  extends  from  here  outwardly,  or  it  i«  situated 
in  the  perii»henil  portions  and  extends  inwardly.  If  a  portion 
of  the  bone  is  destroyed  the  head  sinks  towards  the  side  of 
destruction.  A  slight  degree  of  rotation  is  often  added  to  the 
Utend  inclination,  which  rotation  may  he  also  influenced  by 
the  form  of  the  bone  desLmction  or  by  the  reflex  muscular 
action  which  plays  so  great  a  part  in  the  course  of  all  fungous 
articular  inflammations.  If  the  whole  oecipilo-ntloid  joint  be 
destroyed,  the  head  sinks  forwards  and  thus  presses  the  roednlla 
obh>ng.ita  against  the  front  part  of  the  atlas.  If  this  disloca- 
tion occurs  suddenly  by  accidental  force,  death  may  occur  at 
iince ;  if  the  dislwatinn  happens  nlowly,  the  medulla  oblongata 
often  adapts  itself  to  the  diminished  space,  without  serious 
functional  disturlmnoe.  Still  more  dangerous  conse(|uenoes 
ensue,  when,  after  destniotinn  of  the  transverse  ligament,  the 
odontoid  process  presses  against  the  medulla.    In  thiK  ca«e  death 
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onm  happene  ftud<)<>nly  iti  a  «i>nil»r  manner  to  that  iii  which  it 
ocean  when  the  dislocation  h  tnmstA  by  an  accident  in  the 
Docmal  joint.  The  d«$(raction  of  th«  bonets  is  often  very  ex- 
Icmuve.  OB*es  for  in*U»nc*',  liii»«  btt-ii  recordwl,  in  which  the 
■bole  attas  has  been  deiitroyed  and  thi;  occi|)ital  bone  lias 
uticolnt^^  with  the  axis,  and  eren  in  which  a  cure  has  alti- 

The  ahM:«>des  in  di»eaite  of  this  joint  appear  either  in  the 

nrck  JQst  iindcr  the  occipital  bone,  or  they  descend  at-  the  sido 

jfthe  neck  between  the  iniift-W,  or  ihoy  are  nifuated  on  the 

'' WBl  Miriace  of  the  vertebral  column  and  jmsh  the  posterior  wall 

(f  the  pharynx  forward  in  the  manner  of  the  already  described 

I        letroiil laryngeal  ahsci^n.     AIko  thin  mottt  severe  fiirm  of  Hjwu- 

!         dylitjs  is  often  cured,  and  when  this  is  the  result,  no  great  in- 

eonvenicnccK  are  left  behind  if  there  is  no  severe  dJKltKsition, 

|k     although  the  movemenls  of  the  bead  are  very  mncb  interfered 

■  with. 

H^  The  diagnosis  is  made  from  the  lflcali»ed  werere  pain,  which 
^B^  increased  by  movement  of  the  head.  Sometimes  crepitation 
^^^B  prvsmt,  which  i*  Hllicr  espm<;uc«d  by  the  juilieiit   him- 

■  idf,  or  which  is  recognisable  by  an  examination  throngh  the 
itetboecape ;  nevertheless,  do«truetioQ  of  the  bone  often  pro- 
neda  to  a  very  great  dcgn-^,  withotit  cn-pilal-ion  over  being 
(reaeat,  be<cau»e,  as  ba[^>eQs  so  often  in  ftingoas  granular 
Enflaminnl ion,  the  *<p'>ng%'  granulationx  lie  betwe«n  the  rough 
nirfaeea  of  bone.  Sometimes  the  pain  radiates  from  the  place 
of  the  disease  by  isolated  nerve  paths  to  distant  parts.  Rust 
has  remarked  a  very  charaeteriattc  sign  of  this  disease.  As  the 
patient  experiences  violent  pain  when  he  moves  Ids  he4ul,  h« 
pveserreM  it  in  a  fixed  prisilion,  not  only  by  strong  tension  of 
the  cervical  muscles,  but  also  by  holding  tho  head  tirmly  with 
hta  hands,  espcvially  when  he  moves  from  the  horizontal  into 

H  the  Tetticnl  position,  or  the  reverse.  This  sign,  in  eonjunctlon 
'  with  the  singularly  anxious  expression  of  countenance  of  thft 
{mtieol,  upon  which  Rust  al>M>  lays  grcnl  weight, iii  oAen  sufficient 
for  a  diagnosis  at  first  eight.  If  the  patient  wishes  (o  took 
«■  oac  side,  he  d<K-s  not  turn  his  head,  but  his  whole  Iwdy.  If 
difpbcroieTit  has  occurred,  the  head,  alters  its  position  as  r<^ 
gaHa  the  neck  and  remains  sunk  sideways     Sometimes  we  can 
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detect  the  dinlocfttion  by  feeling  the  back  of  the  pharynx  with 
the  fiflgcr.  But  wc  must  not  be  dt-ccived  a»  to  tliv  iHixilion 
of  individual  vta-tt-bra-.  That  cervical  vertebra,  the  body  of 
which  iii  fult  whvii  thv  Ongcr  is  pai;ncd  directly  through  the 
mouth,  i?^  th(!  third.  If  w?  wiKh  to  ftxnmine  higher,  it  is 
necesstuy  to  raise  the  linger-ti]i  on  the  back  of  the  pharynx  to 
the  level  of  the  jMistisrior  n^res,  whcrw  the  axid  and  evwi  the 
iithm  can  be  n-iu^hbd. 

In  forming  a  differential  diaguo<iis  we  huve  first  to  consider 
niiuculur  torttcolli)i,  in  whicli  llii^  i<t(?rnu-in.i.itoid  muecle  is 
8hort.t>ned ;  but  this  distinction  presents  no  difficutties.  We 
are  more  likely  to  make  h  ininttike  when  an  acute  plik-gnionoiw 
iiiflninniiitiiin  of  the  Umiw-  connective  tlttHue  or  the  lymphatic 
glands  of  the  neck  occurs.  In  these  cases  the  head  is  sunk  in 
order  to  relieve  fhi-  iiiBarued  part*  iik  iiun^ti  ii»  [ntSMible  from 
l^'mtion,  and  the  movenienU  are  in  the  higheat  degree  painful. 
As  the  case  progresses  an  abscess  soon  shows  itself,  after  the 
opening  of  whicli  the  iueonvenieiicen  siHin  cease,  and  all  the  un- 
certainties which  may  have  existed  for  a  long  time  are  removed, 
Oummut-a  and  tnmonni  may  also  produce  thv  apiH-amnce  of 
vertebnil  dirteajfe,  yet  by  observation  of  all  eondilions  even  in 
these  cases  the  diagnosis  may  gcnenilly  be  made,  although  not 
seldom  it  n-iiuircs  time. 

The  treatment  of  rhenmatic  aynovilis  includes  sweating, 
hydrtitbcrapcutics,  blisters,  salicylate  of  8ocla,iodidc  of  potassium. 
If  the  radiating  jMiins  art-  very  Mcvere  or  remain  after  cessation 
of  intlaiuniation  in  the  form  of  neuralgia,  the  employment  of 
the  cousttiut  current  is  indicated.  The  fungous  i u flan imut ion 
requires  the  same  general  treataneut  as  with  the  other  vertebrre. 
Cauterisations  are  not,  geiiemlly  to  he  recommended  in  the*c 
vaHcs,  but  special  conditions  in  isolated  cases  may  render 
them  necessary.  The  question  of  systematic  movements  can 
naturally  only  be  discussed  when  I.lic  inflammation  hai!  Rnally 
ceased,  ami  then  we  must  restore  the  greatest  extent  of  move- 
ment possible  to  the  head ;  yet  it  must  never  bo  forgotten  that 
here  we  tread  on  very  dangcn>ns  ground,  ;iiid  that  a? iv  excess 
in  movement  may  renew  the  inHammation.  Naturally,  forced 
currectiun  nf  position  is  out  of  the  question  after  cure  in  this 
dangerous  situation.     I^e  supjiorting  of  the  head  is  attained 


I 


A 


DISEASE  OF  TJiF.  OCCtJ'ITO-ATWlD  JOIST. 


»& 


Fio.  St. 


titlicr  by  thr  MinenTi  macbmc,  or  by  Riiparatus  of  padded  iron 
plate,  finu  k-alher,  iind  niniihir  materi^x,  wbich  surround  the 

bead  ia  Ibe  form  of  a  cravat,  aud  

find  a  vide  baitis  of  ^u{i}wrt  u|>od  the 
upper  portion  of  the  ibDmx,  from 
which  Ihey  lii  the  neck  and  slightly 
au»  the  h<-ail  at  the  loner  jiiw  and 
occiput.  >Iatthieu*ii  ctiira»s,  bfje 
Ultuttratcd,  is  particularly  well 
tcDOtrn.  For  the  |iur|Ki«i*of  ktx-piiijj 
the  bead  in  [losition  ip  bed,  a  itUghl 
ireif;ht  extension  is  best  suited, 
unle^a  ice  prefer  to  cause  the  sup- 
port iog  cravat  to  be  worn  also  inlbe 
hurizont^l  poiition,  which  pn^teiilit  gri-itl  advantage*,  in  ao  far 
as  it  foeilitales  the  ]uitienl'A  raising  his  head  aud  fixes  the  cervi- 
cal vertebml  column  iH'ttcr.  A  plaster  of  I'liris  biiiidiigt;  round 
the  cech  in  plac«  of  the  ctavat  would  be  a  very  unsatisfactory 
subnitilute.  Kelt,  rendered  hai-d  by  being  steeped  in  a  solution 
of  idiciUc,  would  hi-  iK'Her,  bul  l.hi»  would  hntv  to  be  inoiililed 
npoa  a  wooden  model.' 

'  AennuBon  piMi  of  lipntmi-nl  in  Eniflanc)  conaiula  in  absdluti!  recumbciicy 
in  Oie  aspino  portion,  mxA  lupport  o[  the  htuul  abd  nc^ek  by  iii«aitB  ol  wild- 
\mfa :  but  n  mcctuniuBl  luppcot  in  morr  ccfrtain  in  its  cflHil^ 

Dr.  W.  J.  Flrmini;  of  Ilii;  (>Iiiaijow  Rojul  tufirmnr}-  lint  jiivriilnrl  n  leiy  nwv- 
tml  ajifauitlil;*  (ur  liiiiii!  tlx-  c«r>ic.Tal  vi^rtvbiw.  tt  piiiixiiu  n(  iiulinnihlwr  lintf* 
tn  tfaa  fonii  of  •  collar  •tlitrli  iia\  Ihi  upptieil  «inpl;  ami  ihon  iiuSatod  U>  the 
dMirnI  •rxtcBL— y/n7.  Mrd.  Jour..  Jmi.  H,  IS$S. 

Mr.  WBlihwn  hM  wlnxatnl  Ibc  luc  o[  n  ■liffeocd  tnlt  App«ratas  moDliLod 
to  Uic  Iwad  like  B  boonct.  and  mode  to  lit  tliu  ucck  and  ■lionldun. 


Griwigrrics  a«  well  an   i»aii»age  oan   be  applied  witb  benefit 

ia  utber  departments  of  medicine   than  that  of  orthojMedio 

nrgerr. 

InflaEamatory  exudations  of  all  kinds,  tlie  ahitorption   of 

icliicl)  is  delayed,  may  often  be  more  rapidly  diHpelled  by 
movuneuts  mid  rubbings.  At  the  eoiiiineriecinvDt  of  every 
inflammatory  process  the  aSected  tissues  are  infiltrated  with 
fltud,  which  ba«  peiietrnted  through  the  walls  of  the  vessels 
from  the  blood,  or,  technically  s|ieaktng,  has  exuded.  The 
lemoval  of  this  fluid  occurs  thruugh  the  lymphulics,  the  open 
mdicals  of  which  interpenetrate  the  tissues.'  These  carry  fluid 
into  the  lymph  capilluries,  which  ore  very  minute  tube»>  but 
Rlrttady  fumithed  with  a  special  wall,  and  which  by  Ihi-ir 
eoaleaoence  form  the  larger  vecscls  which,  gradually  increasing, 
Eoally  open  into  the  lyiuphatic  glands.  Here  by  means  of  the 
fioe  network  whii^h  the  Quid  has  to  pass  through,  a  filtration 
of  the  solid  particles  takes  plaou  which,  if  thoy  have  a  high 
cpeci6c  gravity,  lu-e  permanently  retained  in  the  lymphatic 
glat>d«^-a«,  for  example,  the  cinmibar  granules  which  are 
rubbed  into  the  Bne  punctures  of  the  skin  in  tattooing,  or  they 
may  be  di<:iiil'r^itccl  in  (he  gUnds  to  fine  gruuuK-s  which 
are  gnuluidly  c:trried  off  by  the  vasa  efferentia.  If  the  solid 
eODKtituents  carried  to  the  lymphatic  ghinds  from  the  scat  of 

■  The  ajfmmucK  of  •eforaliun  of  indiTiittial  ibmot  ouoiwctiva  tiiuae 
hj  cflnia]  plaaina  b  well  •faomi  tii  a  dmwlny  la  th«  Attu  i>/  llirtoltiff,  lir 
B.  KI«B.  V.R.S..  mkI  K.  Kobia  Smlih.  pL  ilU.,  Ag-  siv..  d«)wrilM<l  od  p.  SX 
Lttndon  1«80.  r 
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mdauimTttion  are  of  » lifictctlnl  ii.il.iire  thi>y  produce  JHtlnrniTintion 
of  the  glanti,  and  this  may  eventuate  in  suppuration,  by  means 
of  wliicli  thr  folki;t/il  subslaiici*s  muy  !»;  disclijirg«d  oiitwurdly. 
Tiione  siibsljuiws  which  hnve  left  the  iluid  through  the  efiTerent 
Te^aseU  have  still  to  pass  throiigb  li  chiiin  of  gliinds  before  they 
finally  reach  thu  thor.ictc  duct,  and  from  this  in  a  ptirifu^d 
form  are  again  mingled  with  the  blood.  Wbetlier  there  are 
lymphatic  v«S]>pts  whicl)  diwhurge  diri,*ctly  into  thp  large  lymph 
chnniiel^  without  the  intervention  of  glands,  appears  doubtful. 
If  the  in8amtnatory  exciting  cwusc,  which  wc  in  tht-  present 
ltat«  of  science  muitt  consider  in  the  greater  nnmber  of  caite« 
aii  coDi^isting  of  micro-organism»i,  has  already  rcnched  a  great 
intensity  in  the  place  i>f  the  primary  inflammatioti,  the  enid«l 
fluid  collects  together  with  the  white  blood-corpuscles  which 
have  also  issued  from  the  blood-capillurics  iind  forms  un  ubscess  ; 
by  mcaiiM  of  the  oiiciiing  of  which,  either  by  spontaneous 
perforsvtion  or  by  incision,  the  remo^-al  of  these  micro-orgaoisma 
from  the  Iwxly  i»  effectcfl. 

Whether,  besides  the  absorption  of  the  inflaniroatory  exu- 
dation by  the  lymphatic  vessels,  absftqitiou  by  the  veins  also 
takes  place,  iipjicars  estrcmely  doubtfid;  in  any  <Mr(c,  the  lyin- 
phatics  take  by  far  the  larger  port.  If  the  inflammation  hae 
reached  uo  greiit  hciglil,  then,  after  removal  of  the  collected 
exudaliiin,  the  restoratiou  of  perfectly  nomia!  conditions  may 
ensue.  In  the  higher  degrees  of  indniiiination,  however,  as 
well  us  in  those  casea  in  which  it  is  chronic  from  the  begin- 
ning, it  leads  to  the  fonnation  of  a  cicatrix,  by  which  the 
affectctl  parts  are  united  together.  These  are  the  well-known 
inflnniiuatory  adhesions  which  are  so  often  left  behind  after 
inflammation.  These  adhesions  may  gradually  disappear 
if  the  afteclcd  parts  are  frcijucutly  exerciued.  The  adhesions 
are  stretched  by  the  movements,  and  are  finally  rupturt-d. 
The  surfaces  of  the  parts  become  smooth,  and  their  move* 
ment  can  then  occur  without  difficulty.  This  happy  result  is 
sot,  however,  the  rule;  in  very  many  caseit,  the  atlhesions  are 
BO  firm  that  they  can  no  longer  be  removed,  but  fix  the  afruote.d 
parts  unaltei-abty  together.  Roth  gymnastics  and  massage 
have  in  the  treatment  of  iiinamtnaliong  the  double  object  of 
hastenicig  the  absorption  of  the  exudation  as  well  as  loosening, 
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sod,  wh»«  possible,  separating  entirely,  the  connection  between 

tbepttrU  cauE«fl  by  odlirnoii. 

At  ooDCrnu   the    iiaMeitiiig  nf   the  ab»orplJon,   we   know 

fom  the  experiments  cairiecl  out  for  this  purpose  by  Von 
Mosengei)  (79),  I^isfar^ttl)  Gcucrsich,'  Puschutin,*  and  othen, 
tfait  centri|>etal  rubbings,  pressing!),  kiitadingit,  iix  well  as 
Boranents  in  the  joints,  hasten  the  lymph  stream,  and  thus 
aeadod  the  colleet«d  fluids  more  rapidly  into  the  tiiwiies. 
Tbia  experiment  is  quite  cx>Dfirmed  in  man  also,  Kxtravaaations 
mi  exudation*  diaippwir  more  quickly  when  they  are  sub- 
Mtlcd  to  this  mechanical  treatment  than  if  left  alone.  The 
increwed  surfiu-e  of  abeoq>tioD  by  meanH  of  the  dispersal  of  the 
nDected  Ruid  eoniititnents  over  a  larger  area,  their  conduction 
Umrda  the  centre  by  the  centripetal  rubbings,  the  suction 
{«Dp  action  which  the  muxcular  movement  rffevts,  the 
tMowd  flow  of  blood  which  occurs  after  everv  maii!<age, 
nnd  which  exhibits  itself  by  redness  of  the  skin  and  elevation 
of  die  local  temperature,  are  the  principal  eleinciitt  of  the 
tfatment. 

Xe^'erthelesB,  wc  ought  not  to  submit  every  inflammatory 
ealition  to  mannage.  If  it  has  infectiou.^  qualities  the  ioflum- 
oitiaa  may  be  thus  carried  into  other  regions,  an<i  by  it* 
hcing  conducted  into  the  whole  volume  of  blood,  even  cause 
fiaif  fever  with  rigors.  The  most  dangerous  of  all,  howevi*r, 
•n  those  iutliLmuiitti(iu;(  which  were  formerly  called  pliMnlie, 
ta  which  are  now  generally  designated  by  the  name  of  throwt' 
i>M.  In  these  caM-s  the  vpreadiug  is  the  more  to  be  feared, 
in  that  here  colleetiona  of  pus  or  seiiarated  thrombi  pa>.4  directly 
iMo  the  large  veins,  and  thus  may  lead  to  the  moat  alarming 
niiiptom;. 

U  i»  therefore  advisable  not  to  have  recoorse  too  soon  to 
mwnge.  but  first  to  wait  to  see  whether  in  the  coarse  of  time 
)poa(aneous  absorption  will  nt)t  eventually  occur  with  usvixtnoce 

fnim  otbrr  external   tciiiediea,  .-tuch  tt^  Ixaths,  liandage^i,  high 


'  Ocnenick,  ■  l)i#  Aiifnalioio  iIpi  I>yn)^  durcli  (IIo  Sclinen  ddiI  FUctea 
d«  SkeMmnkcIn,'  Artritm  aat  d.  jAgtioloj,  AmlaU  m  Iripsig,  l$TQ, 
p.  S3. 

h«ckDtin,  ■  Oebcr  die  Abaaodemns  dcr  Ltinphe  in  Ann  dn  ItundciL' 

ihd-  un,  p.  m. 
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position  of  the  atl'ected  region,  cold  water  voinpireSHes,  saline  or 
i;))irit.  lotions,  iodtiifr,  &c  ;  and  onty  to  have  rocourM  to  nm»Migt» 
when  thc-^e  means  fail,  and  Mufllcit^Rt  time  htm  elaiptied  for  us  to 
hope  that  the  tMuding  Huidg  may  have  lost  their  inftwtioil* 
proiwrtieji.  Separate  reiimrks  up<i:L  Uw  ditCereiit  region*  of  the 
biwlyai'e  notneceitaary  here,  as  the  conditions  are  e«!>entia)Iy  the 
Hitue  in  all  )mrt.s.  It  ie  generally  the  cxtTemities  upon  wliiub 
massage  is  employed  for  tlit?  hair|,euing  of  ahnorption  of  inHani- 
,a^tory  exnd&tio0s<'  Aottte  rh(tU7tiatic  muscular  pain  demands 
a ^jeetttf-rieBEnption.  It  very  ufu-ii  otouts  wlicn  thw  heated 
and  perspiring  body  eneoant«rs  a  cold  draft  of  air  on  some 
parliculiLr  region,  or  when  the  affected  part  has  remained  during 
tJeep  too  long  in  an  iiuuumfurtable  position  producing  great 
muscular  tension,  especially  when  at  the  same  t  ime  the  influence 
of  ^-old  is  prewiit.  A  sudden  violent  muscular  movement  may 
likewise  prixluee  this  jiain.  The  Kacro-luiiihiilis  muscle  as  in 
lumbago  (the  lour  dee  reins  of  the  I'Vench ),  and  the  stcmo- 
nuuitoid  musple  as  in  rheumatic  tortii'ollis,  are  th«  most  fre- 
quently affected.  This  pain  also  extends  very  much  over  the 
whole  muscular  system,  and  is  then  called  by  the  count ly  people 
'  Hexensehuss '  or  witch  dartlngm.  Tlic  exact  iiiUure  of  the 
sudden  and  usually  very  severe  pains,  which  fur  many  days, 
render  every  movement  exceedingly  puinful  and  difficult,  is 
still  unexiitaiiied.  They  oannot  well  be  caused  by  an  inflamma- 
tory exudation,  as  they  occur  so  suddenly,  and  their  connection 
with  inilammation  is  therefore  not  altogether  justified.  Pos- 
sibly there  is  a  partial  coagulation  of  the  contractile  muscle 
substance.  Their  course  i»  well  known  ;  even  without  any 
treatment  the  pain  disappears  after  a  certain  number  of  days 
and  then  free  moveiiieut  returns.  The  treutmeiit  is  a  very 
varied  one.  Hepose  in  bed,  wet  packing»,  cuppings,  external 
irritation  of  the  skin,  such  as  by  mustard  plasters,  chloroform, 
liniments,  blisters,  mibc^utjiueous  injections  of  morphia,  Turkith 
sud  es]>ecially  Itus^ian  baths  with  the  hoi  vapour  <louche,  all 
&cilitate  the  disnppearauce  of  the  pain  and  the  restoration  of 
free  movement- 

1-atterly  Special  attention  has  been  directed  to  the  fact  tliat 
thid  pain  often  disiippt^ars  more  quickly  by  means  of  massage 
and  movement  than  by  repose  and  handagings. 
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Tina  is  sn  old  popular  i«m«dy  to  wliicfa  adenon  Iw-i  nt  time*  paid 
poat  attention.  A*  CM-Iy  as  lira  ycnr  1^7,  Mnilin  ■  Uid  bdan;  ilia 
SocmU  do  SI£deciae  of  Lyutm  s  m^niuitv.  in  wliick  he  strongly 
racoBttDMidcd  the  tivstmeDt  of  tliis  aiSectiou  by  massoj^  aiid  moi- 
tiooad  cans  iu  whidi  be  tind  tnifc<xMl<<il  in  compl«lely  mn«viiig  tba 
most  Tiolent  lumbM*  paiDs  liy  one  eiug^le  masaage  oporatiou,  and 
Boouet,  aIiLoukIi  with  skiiih!  nwrrvntioDs,  ngmos  with  him.  Hkvo- 
msj*r*  rdntr*  n  case  in  vhich  a  oouiiLry  Jotlor,  who  vinilvd  bid 
pttticDln  on  bunelnck,  wiu  attacked  after  staying  aomv  time  in  » 
•Ifsfty  hovel  hy  the  mOBt  vioteut  muwular  puibH  in  tliu  witolfl 
bodv.  An  old  pcntnat  advised  him  to  moimt  his  horee  again,  as 
neovtty  sometimM  oocun«d  by  tbat  nieuuB.  lie  wait  lifted  on  to 
hb  bone,  aad  tbti  finit  slops  caused  him  tho  moct  violent  pain, 
Gntdoally,  faowev«r,  lie  improved,  and  ait  a  storiu  was  iinmimtnt,  tbe 
Joclar  biwrtened  his  honv'M  |xic<!  a'  mitrhashooonld.  Ilv  thuibeemoM 
haated  and  twgan  to  pcorspira,  auj  by  the  lime  he  noobed  borne  the 
pain  had  gonc; 

As  regards  the  kind  of  waasBagt,  we  commence  with  alight 
rubbings  with  (lie  lingvr-tip«,  or  the  tmrfucc  of  the  hand,  after 
tbe  manoer  of  '  etfleuragf ,'  gradually  fullowc*!  by  Htronger 
rubbings  and  pressings.  Uftcn  u  strong  rubbing  with  a  vur; 
bot  [tiece  of  flannel  h  enough,  or  a  jwwcrful  bmidiing.  Ftnallj 
w  add  eotne  movements,  in  order  to  convince  ourselves  of  tbe 
re«iilt  of  the  tn-atnu-tit. 

Nevertheless,  it  must  l>e  pointed  out  tbat  tliese  rapid  cures 
do  not  always  taki;  place.  If  serioiu  injury  is  |>r«ifviit,  such 
ms  the  nipturo  of  niuM-uJar  fibre  from  stnuning,  or  a  true  mus- 
cular rbeumatiam  with  localised  exudation  in  the  form  which 
Fraiep  ealls  rheumatic  induration,  the  treatnieut  is  not  im 
•oon  ended,  but  nncw^itali-^  long  rcjiose  in  K-d,  anil  the  func- 
Uoos  only  gradually  return  even  after  the  pain  is  removed. 

It  is  tbe  same  with  "pniiurd  joints.  We  dcsiguaUf  by  the 
bame  of  spfniu  fdiktoTtiun)  thai  condition  into  which  a  joint  is 
moved  by  external  force  beyond  the  limits  of  its  normal  range. 
t'nder  these  circomBtaooes  there  is  fominl  on  tlic  side  towards 
which  the  movement  hasoccomHl,  a  proLrii>ioii  of  the  two  bony 

■  Mantn.  V%  trailemmt  ilt  fwffVM  nffteti*'tt   ttuteutair^M  fauttrmr%t 
altribnfr* jatfi'i  ffjimr  aa  rtiimiititmf. 

'  SUamujrt.  KrfuJirinign  vVr  tAfttlirtmivtrm,  IBTX 
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cd(Ih  forming  tbv  joint,  and  bvtw<^cii  ilifsc  points  tlti^  articular 
enr&ces  are  ai^paratcd  so  that  they  gape.  Now,  as  an  empi^ 
«pace  is  thus  cuuscd  in  the  joint,  tlie  external  atmosphere 
presses  for  a  moment  a  porticjii  of  tho  <Mip*ul«  into  the 
articular  cavity.  The  tendons  aud  ligaments  ou  the  side 
at  wliicli  the  M'iJiinitiou  (»neurs  iin^  «t  tht-  siimt-  time  much 
stretched,  and  even  jiartially  torn.  In  tlie  next  moment  when 
the  effect  of  force  ceases,  the  joint  suriaces  come  together 
ilgniu,  and  th<?n  i,H:ciir  iiit.i-ri>uMiti»uK  of  folds  of  the  liyiinvinl 
membrane  between  the  joint  surfaeeB,  or  when  interarticulajr 
cartilage  discs  aiv  present  in  the  eavity,  thc«e  suffer  a  displiic><v 
ment.  The  violent  pain  wliioh  follown  the  uprain  di']K-nd.'« 
partly  upon  the  great  straining  which  the  ligaments  and 
trndoiin  iind,  through  thcw,  the  muscle*,  hiive  undergone,  and 
partly  by  the  tearing  or  the  interposition  of  folds  of  the  capsule 
between  the  joint  mirfiices.  Also  from  the  severe  tension  the 
tendons  may  have  ruptured  theJr  xheathM  and  niuy  bi^  di»iplaced 
over  protruding  bone  |)oints.  The  object  of  the  treatment  of 
recent  Kpniin  is  lirst  to  n-plnce  M  the  parts  in  tlicir  normal 
position. 

Tliis  point  him  been  iilmuly  thoroughly  dwelt  upon  by  Itaraton,' 
who  s.i\'8:  '  WLeii  I  uni  ciilled  to  n.  porsuti  who  biui  jiuit  tuffpred 
from  artip III ru-  '  diHtortiun  '  nml  iKifore  the  swelling  has  appoai-ed,  [ 
never  fail  to  eiitijie  tmlh  articular  {ioi-tioiis  to  Iw  driiwu  uauiiiler  by 
strong  hands,  if  tho  spi-ain  is  in  the  wrist  oi-  nnkle  joint,  I  clasp 
tlio  jiiiul  willx  my  two  Uikiidn,  ei-ossiiig  llie  lingers  iind  prettying 
sti'ODgly  in  all  dirwtioiio  upon  the  hones  in  order  to  place  them 
properly  in  pasitiun,  in  cii.-k'  th(-y  nhnll  Iiiitr  bden  tit  nil  inisplnccd. 
I  then,  if  the  extensor  temlons  have  esciipe<l  from  their  (ihentha  and 
bwome  <)ii'plru<tv],  lis  I  huva  ofUm  foiinil  to  Im  tlie  ciu^e,  nndeavour  to 
ruse  them  with  my  fingers  in  order  to  i«plHce  tJieui  iu  their  proper 
position.  I  thfu  bend  iind  extend  the  joint,  and  after  thnt  put  nn 
Uie  biiiidnKe.' 

In  cfTectiog  these  mnnipiilutions  one  naturally  has  recourne 
to  ehloroform,  in  order  to  remove  pain  and  miiHeiilar  tension. 
This  restoration  to  the  normal  position  is  very  important  for 
those  joints  which  have  intenir titular  enrtilnges,  because  the 
latter  are  eiisily  displaced  by  a  twist,  and  then  Iieeome  intei^ 

'  (tnvttlon,  Pnilique  modmte  lit  CInmTfir,  vol.  iv  p  337. 
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pganl  between  Uie  nrticidiir  Rurgiws,  a  condition  which  Win 
Eagluh  call  by  the  name  of  *  internal  derangement.' '  At 
tke  same  limp  wc  mast  always  rxiimine  carefully,  undc^r 
ddorororm,  whelliM  thvrn  i*  any  injury  to  the  bone*,  u»  the 
eKUt«nce  of  such  injury  would  greatly  modify  the  kind  of  treats 
iD«nt  In  bi.'  employed.  Tht-so  miiiiipul%tiouK,  wliich  have  the 
object  of  bringing  back  the  diiipliiorti  [miIa  into  thi'ir  propter 
poeitioa,  may  be  ounsidcn-d  the  beginning  of  massage. 

Tbe  Mcond  task  of  masnage  in  t)k-  removal  of  the  niiiHnu- 
Ur  sfKum  which  the  sprain  has  set  up.  Kvery  over-stret<-hed 
miucle  aKsimieo  a  condition  of  pi^rrnancnt  tt^nsion,  which  is 
not  only  painful  in  iteelf  but  also  oau.-(e«  iniin  by  the  Ktrotig 
pressing  togethi.'r  of  the  articular  surfaces.  These  painful 
mnscubir  tensions  yield  to  the  influence  of  soft,  rubbingai  in 
Uie  nmc  way  that  lumbago  dors.  The  ankle  is  the  joint  which 
u  most  firequcntly  exposed  to  sprain  on  account  of  its  poaition 
sad  function.  .Masitage  of  thiit  joint  vliould  begin  with  light 
c«fltripetal  strokings,  at  first  with  the  finger-tips,  then  with  tlie 
palms  of  both  handu,  iM^iiiiitig  at  the  toes  and  extending  so  far 
Qp  the  leg  M  the  painful  tension  reaclifK.  Gniduully  as  the 
tenderness  diminishes  the  friction  should  become  firmer  and 
ctionger.  If  Hn'  IvtiiHon  yields  so  far  that  the  joint  begins  to 
be  movable,  a  few  slight  movements  of  flexion  and  extension 
•hould  be  added,  and  finally  the  foot  is  to  he  enveloped  in  a 
Autnel  Immiaje.  After  the  second  or  third  operation  the  move- 
tnealfl  in  the  foot  joint  generally  begin  to  be  tolerably  free  and 
painless,  and  then  thi^  |h-iti(>iit  may  be  permitted  to  make  a  few 
itepe.  If  no  pain  arises  from  this  we  allow  the  use  of  the  Pwit 
to  be  iQcrea«e<i  gmilu.illy,  whilst,  watching  that  no  newinflam- 
iDstory  swelling  arises,  until  finally  (he  normal  use  of  (he  joint 
rattims.  In  a  similar  nuinuvr  we  proceed  with  all  the  other 
joinU  of  the  Iiody. 

Witli  regiud  to  tbe  third  series  of  conditions  which  are  sel- 
du<n  absent  in  iterious  sprains,  namely,  the  rupture  of  ligaments 
and  even  tbe  separation  of  small  portions  of  hone,  ntaxmgr-  in 
natamlly  powerlecs.     It  can  certainly  s]iread  the  extravasation 

'  TIi«*»  aaea  at  <lii|iUn«iB(>Dt  of  lh«  fibro-njtUiiKc*  of  the  knco  Joint 
nqQlt*a«iiKn»lBi(^ibwIattiiMiipulMl(m.  ItrMdmcribedbyllej'or  l*tdt,k.D. 
ina    Sm  n*  Hmrm  •/  Offir-Mf*.  p.  lOK.— N.  H. 
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of  blood  over  u  lurg«r  surface  and  thus  hasten  its  absorption, 
but  it  is  not  able  to  effect  the  healing  of  th«  ruptured  ti»«uc#. 
Time  and  ropo»e  in  a  goixl  aiipnratuR  or  haiidAge  are  here  neces- 
sary and  iudvcd  are  indispensable.  In  fact  it  would  be  a  mis- 
take to  imagine  that  we  are  able  to  cure  <iuickly  every  i<]irain 
by  massage  and  movoinentit.  If  these  seriouH  complications 
viXtt  Koch  measures  would  rather  delay  than  hiistt^n  (Ik-  cun% 
because  by  moTcmcnt  Kuch  au  injury  may  eventually  even 
pa«<  into  a  condition  of  chronic  articular  inflammation,  which 
wiiuld  be  the  worst  anti  most  dangerous  conai-qucmx*  to  be 
feared.  By  mean*  of  an  intfltigt-nt,  ime  of  this  remedy,  how- 
ever, the  movement  cure  ia  always  able  to  procure  a  quicker 
restoration  of  the  power  of  use  thim  i«  »  continuous  [XMition  of 
repose. 

Theseoond  important  me  of  massage  and  movement  is  in 
th«  breaking  down   of  adhesions    which   Iiuvo  formed   in  the 
(■riiirse  of  iullammation,  and  the  umixithingciff  of  rough  surfaces. 
In   this  respect    a  few  remarks  must  be  made  Upon  stiffness 
of  tilt-  joiiirs    after    intlnmmation.      .'Ns  we  cannot  carry  out 
any  movements  during  the  conrse  of  innammalion  it^self,  but 
are   obliged   to  allow  the  joint  to  remain    in  one  particular 
poKilion,   we   almost  always   we    that    after  the    re(ji>lution 
of  the  inflammation  the  mobility  of  the  joint  is   very  con- 
siderably diminislird,  (wrtly  iu  consequence  of  thickening  of 
the   articular   ca]isule  and  the  ligiimentK  Mirrounding  it,  and 
partly  in  consequence  of  coaleBceuces  which  have  developed  be- 
twi^n  the  articular  snrfacen.     To  remove  these  coalescences,  to 
smooth  the  rough  cartilaginous  surfaces,  and  to  rewtore  elaa- 
ticily  ifi  the  capsule  and  ligaments,  is  one  of  the  most  difficult 
tasks  of  surgery.     Its  diBiculty  consists  in  Ibis,  th;it  one  must 
persist  with  enrrgy  and  yet  at  the  same  time  with  the  most 
careful  increase  of  strength,  for  too  rapid  operations  may  very 
easily  eauw  a  new  outbreak  of  the  infl;iTnmnt  ion  which  again 
iieccitcitateB  lixation    of   the  joint   for   a   long  time.     Warm 
and  oven  hot  baths,  either  of  lulillcially  heiital  water  or  the 
natural  thermal  springs,  wit  h  the  addition  of  hot  spray  and  steam 
douches,  assist  in  procuring  mobility  of  the  joint.   Whilst.  thc*e 
douches  act  upon  the  atfectod  joint,  the  masxeur  maiiipTdatcfl 
it,  by  rubbing,  pre»;iDg,  kneading,  and,  when  the  time  has  come 
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i(,  ml)H)  by  jiastive  movements.  He  piyxieeds  nlowly  ttntil 
mctbiUty  gradaally  becomes  freer,  and  more  active  movemeata 
■re  jiost^iblc.  to  vhicli  complimU-t]  nations  may  iiftiTWnnls  be 
■dilnl.  Wiib  respect  to  the  ultimate  cure,  much  de|>en(l8  upon 
the  experience,  tbe  oataral  dexterity,  the  pc-rsiKtciicc  and  even 
tfacftrrngtli  of  tht!  masHeur.  Frevitte  rules  Oiiimot  be  given.  In 
dezteroDs  hands,  jointa  often  recover  almost  complttte  mobility 
when  one  could  luirdly  hate  considered  it  [(osaible,  whercasi  other 
jointj}  resist  all  endeavours,  princi[ially  because  they  are  too 
bntablc,  so  that  rvlapses  of  the  iD6ainuuitii>D  perpetually  recur, 
eonpelliog  abandonment  of  the  treatment. 

That  which  is  true  of  adhesions  of  the  articular  sm-faces  ia 
Um  also  of  adhetious  of  the  t«udon«  and  their  KhL^iths,  either 
U>  one  another  or  to  tbe  bone  surfaces  over  which  they  pass. 
Tie  most  frequent  cause  of  such  adhesions  of  the  tendons  it 
aeate  abscess  of  the  fore*arm.  Partly  because-  phlegtnon  rno«t 
frequently  happens  in  this  situation,  in  consequence  of  wouuds 
of  tbe  fingers,  which  arc  so  exposed  to  infectious  innttcrs,  and 
partly  benatui^  in  no  other  part  of  the  body  are  there  so  many 
tenckias  together  as  at  tbe  inner  surfoce  of  the  fore-arm, 
int<?rferenre  with  the  mobility  of  these  teodoii!!  hinder*  lheu»e 
of  the  fingers,  and  thus  injures  in  the  most  serious  manner  the 
vorking  powers  of  the  ]K*r«on  iiffeeted.  Under  tbe  influence  nf 
Luter's  dressing,  which  so  much  diminishes  suppuration  and 
thus  limits  the  contract  ion  and  contesoeDceorthciitUiuncd  parts, 
tbcOT  condition)  become  much  more  favourable ;  but  even 
with  the  best  treatment  a  si^vere  phlegmon  of  the  foroorm 
leaves  scriou»  hindrances  to  movement,  which  require  a  long 
■od  cnrvful  gymnastic  treatment  for  their  removal.  By  means 
of  rubbing,  pressing,  kneading,  and  possivo  movemcn(»,  with 
tbe  help  ff  warm  baths,  a  deiterous  manipulator  will  be  able  lo 
ptoduce  favourable  results  in  tbe  course  of  time,  by  loosening 
the  adhesions  and  smoothing  the  oppiMing  Kurfnc^'s. 

We  succeed  b^-tlcr  in  i^tifi'ncss  of  joints  and  tendons,  the 
■equeUe  of  fnctores  occurring  in  the  neighbourhood  of  the  joints. 
If  only  the  fracture  has  been  cured  without  much  displacemenl, 
which  is  indeed  a  ^nt  qiui  non  condition,  then,  as  a  rule, 
iBobUity  can  be  pretty  quickly  re-establinhH. 

Tlie  great  advantage  which  these  cases  have  orer  ortictilar 
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inflaminat  ioiiM  is  this,  that  no  specLiI  or  a(.  least  no  infectious 
tntkiiinmtion  hut  prccvili^^ij  tlietD,  and  therefore  no  rela)»e  is  to 
be  feared.  It  is  here  much  more  8  qiiOKfioo  of  disturbances  of 
movement  from  long  rejjoBe  of  the  parts,  or  the  proliferuUon  of 
the  fracture  calUw  into  the  articular  cavity,  as  well  as  ooale*- 
oenoe«  of  the  callus  with  muscles  sind  tcndone.  All  these 
difficulties  are  conipanU ivcly  nisily  removed,  becausft  fiven  the 
estenial  fracture  callus  undergoes  in  the  course  of  time  a  very 
decided  retrogression,  and  thus  the  hindrances  which  originally 
opposed  eictendod  movcmcut  partially  cease  of  their  own 
accord.  We  shall  always  do  well,  even  in  these  cases,  to 
have  recourse  as  soon  as  possible  to  treatment  hy  niovi-ment 
and  massage,  and  not  to  expect  too  much  from  sjHintaneoua 
almtement  of  the  impediments.  The  inore  imfiortant  is  the 
restoration  "f  complete  mobility  in  the  affpcted  joint  the  more 
cari:fully  and  the  more  peraeveringly  must  vw  act  upon  the 
latter. 

Siiecial  attention  is  required  to  the  adhesions  which  are 
left  in  female  pelvic  organs  after  jwri~  or  pnrii-metrUi«,  as 
these,  by  dragging  and  displacing  the  uterus,  not  only  often 
produce  sterility,  but  also,  by  causing  hysterical  attacks, 
may  most  seriously  deteriorate  the  general  health.  Removal 
of  these  adhesions,  and  the  release  of  the  uterus  from  itii  fixed 
poailion  is  ccrtiiiiily  u  very  difficult  task,  becausi-  any  energetic 
treatment  may  so  easily  cause  a  return  of  the  iuRamniadon. 
Here  too  we  commence  with  worm  baths,  compresses,  und 
vaginal  douches. 

Direct  niiissage  of  the  uterus,  as  Thiire  Brandt  (76),  of 
Sweden,  has  carried  out  pretty  frequently,  according  to  his 
report*,  appears  to  me,  upon  the  above  groimds,  to  deserve 
gri'jit  attention.  Umndt  proceeds  soencrgL'ticully  as  to  employ 
twoassistants  for  this  massage.  The  one,  by  means  of  his  lingers 
introduced  into  the  vagina,  raises  the  nterus  against:  the 
abdominal  wall ;  the  other  giasps  the  uterus  from  above  through 
the  parietes,  so  that  lie  holds  it  between  the  thumb  and 
the  next  two  lingers.  The  opi^riilion  is  by  rubbing,  traction, 
pressing,  Ac,  performed  alternately  by  these  assistants  for 
the  puriwse  of  loosening  the  adhesions.  I  eertninly  believe 
that  it  is  sometimes  {>ossible  by  such  means   to   restore  the 
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mobility  of  ihv  utcrtw,  bal  the  mee$iire  k  ii  scrioux  one  and 
tlipreforrdangerouH.  At  lea^t  it  should  saflice  for  oneiiiilividuul 
laoonduct  the  miuHig?,  hy  niiiiiiig  tht?  iiUtuh  with  Im  tingcn  in 
tbe  nginn  »nd  effecting  the  rubbing  with  bis  other  bund  alwve 
th«  symphysis.' 

It  i*^  howt-vcr,  rfill  safor  to  iivoid  any  direct  iiUiR-k  upon  the 
ntrnu,  and  by  sy-tieinalic  movement*,  principally  of  tb«  Inner 
eMrwniti«rs  and  the  lumbar  iwirtioii  of  the  vnrl trbnil  column,  to 
met  upon  ihe  adhcs^toiiit  in  the  true  [jcIvIb.  The  quickening  of 
(lie  circulation  of  the  blood  and  lymph,  which  tLoiG  movements 
iii>doubti-«]|y  effect,  as  well  ax  the  alterations  in  jHinition  of  the 
abalominal  and  pelvic  viscei»  which  ant  produced,  may  well 
tend  to  release  thesu  orgitns;  tuid  although  they  deinnnd  a 
loDger  time  for  thiit  than  does  direct  interference  in  the  vagiim, 
tbvy  are  fmther  not  attended  with  the  dangcri;  which  ak 
inwittmhltf  from  the  latter,  and  may  be  accomplifthed  more 
cssOy  and  in  a  less  unpleasiint  manner. 

We  ma$t.  now  describe  (he  operation  employed  to  render 
ao  old  incircenited  irreducible  hernia  again  reducible.  KcKides 
a  long-continued  recumbency  of  the  patient,  low  diet  and 
ifaonnigh  emptying  of  the  inte«t.ineis  the  hernia  it  itubjected 
to  from  ^  to  1  hour*i(  massage  daily.  Hy  rubbing,  jireMcing, 
and  kneading,  in  order  to  loosen  as  much  us  passible  the 
attachments  which  exirt  between  the  mesentery  and  hernial 
lac,  and  by  pressing  the  loosened  and  now  tnovabic  parts  into 
the  abdominal  ca\-ity,  it  is  poiijiible  gradually  to  diminish* 
die  hernia.  The  result  thus  produced  is  maintained  by  a  tirm, 
bellow,  leathern  truss  applied  over  the  hernia,  and  fastened 
to  a  leathern  girdlr  duifirieutly  tight. 

The  satisfactory  result  which  may  be  obt«ined  by  patience 
aod  perseverance  in  this  r^-sijcct  is  jihown  by  Ihe  case  of  Thiry,» 
who  sureeeded  in  four  months  in  returning  completely  to  the 
abdominal  cavity  a  very  large  inguinal  hernia,  of  twenty  years' 


■  II  Iwa  liccn  rtAtcd  tliat  Bnuidt  b  *  tbe  lint  eymowl  vlio  liM  bc«n  «n- 
r»ttA  in  >  Inrgc  and  wtccwf nl gjniKOoto^Cnl  praolicu '!— N.  8. 

■  Tlilry.  *  Bcrnia  ingvinaJB  conMitofv  par  1*  [>lia  ipwidr  putlc  d«  la  aiawa 
talflMlMl*.  Taxis  et  rooipitMion  protruults,  pArlodiqnenMiil  rfpMa  |Mnduit 
fintr*  sote.  BMuelioa  •(  |[>6riMii.'  Butt.  4*  -JauUmie  d*  Mid.  Jib^nr. 
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duntlion,  vliich  hung  down  as  tow  as  the  knveii,  in  u  tniin  of 
forty-two  years  oF  age. 

Adbesioni;  of  tli(?  pU-uni  iiri;  fr(H(ii(-ntly  loi»sened  by  the 
rubtiiDg  f<>gi'thi'r  of  tiie  two  membraneti  in  respiration.  If 
iiiiitiy  atlJieks  of  pleurisy  tiiivp  followed  one  anotluT,  then 
certainly  tbi;  iidht.-»lon.t  often  acqaire  such  tooghoess  and 
tiniim^H  that  their  removal  is  impoesiblG.  If  wv  wi»b  t-o 
act  theriijjcutically  (iflor  tlio  sulwidence  of  [jleurisy,  so  that 
the  adbcMODX  which  have  probably  ocourted  shall  be  removed 
more  quickly  than  would  happen  in  the  rtmnft?  of  orJiiiary 
breathing,  we  (idiisr  ri-ffiilatfd  deep  brwithing  in  a  syBtemalio 
mniiinT,  or  gymnastic  movements  in  which  espfcially  the 
anns  are  held  high,  pjirl  icularly  si  is  pen  si  on,  as  in  tliiw  p'witioii, 
from  the  grt-at  I.eusion  of  the  ihoraeic  muscIeH,  a  considerable 
raising  of  the  ribs  takes  place,  as  happeni<  in  a  very  deep  innpim- 
(ioii.  Tliede  movements,  however,  munt  he  (lerformed  with 
great  caution  in  order  not  to  produce  a  return  of  inflammation 
from  dragging  u[>i>n  the  lung!:. 

After  the  fortunate  resolution  of  a  peri-typhlitis,  the  adhe- 
f\i>n*  cansi-d  by  the  inflammaiion  in  the  eoiirse  of  time  ItKiseii 
of  themselveH.  If  the  loosening  ia  delayed  and  inconvenience* 
occur  which  iiiny  be  referred  to  a  dragging  upon  the  intestines 
from  such  adhesions,  one  may  endeavour,  by  very  cautious 
rubbing,  to  effect  their  more  rapid  loosening. 

The  adhesions  whiub  undoubtedly  occur  at  first  between 
the  surfaces  of  the  testicle  and  tunica  vaginalis,  aher  the 
operation  fur  hydnwele,  whether  it  be  by  the  injection  of 
tincture  of  iodine,  or  by  ineiKion,  loosen  theniselvcK  in  the 
course  of  time,  probdjiy  from  the  movable  i>osition  of  the 
Ufitiele,  generally  no  completely  that  a  new  serous  cavity  forms 
which  may  a  second  time  become  a  hydrocele  by  collection  of 
fluid. 

Even  for  heart-disease  l>r.  G.  itander  '  recommends  «Ught 
gymnastics.  It  is  suqirising  what  a  beneficial  influenee,  regular, 
ulight  but  varied  muscuhir  exercises  exert  uijon  diseases  of  the 
heart.  Some  conditions  <)f  dijiease,  if  they  are  not  loo  far  ad- 
vanced, may  be  tjuite  overcome,  others  may  be  stopped  in  their 

'  G.  ZaiiilH,  Die  JSandrr'ic^  fij/miuttliU  und  iia4  m^iiictiiitrh-hirilgginnitt- 
tUehe  Inttir^  m  Hlookhahn.    tjtoukholm,  18T» 
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dt^vp'loprncnt,  and  all  are  nllcviuLed  as  regards  their  symptoni*. 
Zander  has  taken  pti^ntK  under  Lri-atineut  in  thu  lusl  »lage  of 
Talvulnr  diseAse,  and  observes  that,  although  they  knew  that 
a  cure  COiild  not  be  I'Stn-cU-d,  they  gladly  amied  themaelvea  of 
the  gymnasium  aa  Iwng  us  ttlrn-nglh  permit  iwl,  od  lu-count  of 
the  alienation  which  the  treatment  produced.  I  must  here 
add  to  witut  1  have  said  on  this  point  in  the  iutnKluction,  that 
I  have  since  heard  thai,  a  gymnaittic  inalitutiou  fitted  np 
with  Zander's  machines  has  been  established  In  London, 

Chronic  diiw?a»c  of  the  lungs  in  the  form  of  incompU'lvly 
resolved  pneumonia,  chronic  oatarrh,  and  even  commencing 
tubercular  phthisis,  are  also  often  benefited  by  gymnastic 
treatment.  We  may  to  xomo  extent  consider  &s  such  the  in- 
halation  of  compressed  or  rarefied  air,  as  the  patient  is  (here- 
by oompiOled,  by  mcims  of  tension  of  his  re^pirat^iry  muscles, 
to  eiterci*e  hiin*i'lf  by  biking  regular,  prolonged,  and  deep 
inspirations.  Walking  on  hilly  roads  and  even  a  moderate 
amount  of  climbing  mouutoius,  which  takes  an  important  place 
ta  Brelimer's  method  of  treatment  of  consumption,  must  be 
ngardetl  OS  a  gymnastic  process,  inducing  deeper  respirations  by 
increased  muscular  activity,  and  thus  procuring  increased  ex- 
pMnsion.ind  aeration  of  the  lungs.  But  even  still  more  energetic 
muscular  activity  has  proved  strikingly  beneficial  to  people  who 
were  already  suffering  from  very  serious  symptoms  of  phthids. 
Certainly  we  must  not  select  tJic  horiatontiil  and  parallel  b»r^, 
as  these  exercisen  cause  too  much  stniin  at  the  moment  of  per- 
formance, and  then  retjuire  each  time  a  long  panse  for  rest. 

On  (he  other  hand,  rowing  is  a  very  good  gymnastie  eiercise 
for  such  patients,  when  pursued  in  a  systematic  manner  iu 
tight  and  well-built  boats  of  various  kinds, 

A  cutvidernbh)  improvc-mont  was  uiiwle  in  rowing  in  I8T3  by  tba 
aUdtligseAt  which  wa«  in  Ihiit  year  first  intrndurod  into  Knglnnd. 
TharowendlMuponasmullstnt,  providi-d  with  twotJighl  iii<k-ntAlioiiif 
li)r  ihe  two  tuWr  iscfaii,  which  gUdea  baekwarda  and  forwards.  The 
b*t  ara  pUcod  at  thu  bottom  of  tl>c  bonl  in  two  iilippernbupud 
Inthar  atrajM  Bxed  upon  an  oblique  footboard.  The  feet  thus  form 
Ike  fixeil  point.  Tlii-n  Uie  <nr  in  gnuipi<ll  iind  the  upper  part  of  iba 
body  in  beul  forwards,  whilst  Ibe  Ic^  by  ieptuatiOD  of  the  knceadr&w 
Ilia  whola  body  forwanls  with  the  sliding  teal  lowarda  the  (Vwt  whinli 
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rcmniit  ftrm  in  the  fi»t-stmps,  w>  lli*t  tho  hniSy  is  Ntnt  hntwiyni  Iho 
npi^nnl  k»<!i».  At  till!  iiani^  tinie  the  ixruia  »ro  streUiK^  Hti'Ht;;bt 
forwiiHe  in  order  to  bring  tiip  inner  mdR  of  tbc  onrs  as  fur  in  that 
dirrc.tion  a*  |><u«iMo.  At  the  luuinuiil  nt  wlivch  this  |)uinl  ik  r«iiahud 
by  lh«  imit«d  action  of  tbe  nrros,  body,  and  1ng«,  tbo  blades  tnko 
tho  wntw.  Tint  pDwtir  wbifh  the  IiniuU  biivc  I)«mi  i>bli^-<l  to  Mtwt 
uijofi  the  short  inner  lever  of  the  oar  in  order  io  keep  the  longei" 
Invi-r  out  of  thu  water  imuitvi  eiiddeiily,  tlit  hlndt!  la  ilipfiui]  lH'ti(Vit)i 
ihe  surface,  and  then  the  pull  begins  at  onco  with  full  force.  In 
tliiK  iicticm  llie  upper  part  of  the  body  and  the  ]ej{»  okhiu  nut  Hiaiul- 
tuueou'.Iy.  Wbilo,  for  instnnro,  tbo  kncM,  bornt  at  nn  ADglo  of  C0°, 
ure  ^nuluully  nti-elched  And  thus  piiih  the  Reat  back»nrds,  the  upfwr 
|wrt  of  tlif  bndy  pcrfonnK  the  si-Cfini!  pnrl  of  the  swinging  mtition,  tho 
movement  biuikwurd?  out  of  tlie  porpendiciilar.  Fiunlly,  the  arinB, 
which  hfivo  bitlit^rlu  iiwn  iiwid  nii-rely  nirt'bitnitailly,  conn-  into  ni'tion 
tut  they  <iraw  the  handle  of  tlie  oar  towards  the  r-hci«t  by  their  ad- 
dilution.  It  is  ut  IhiH  Innt  piirt  »t'  thi--  iiiovnmont  thiit  it  h  tOoA 
nixVKitaiy  for  the  rower  to  pi-e«erve  the  Kboie-deHCrilMHl  irxti-iidnd  putu- 
tion  of  biK  hisid  and  Intiik.  At  tlm  mdinent  in  which  tli<^  nnr-hiindki 
tuiiches  tlie  cbe«t  it  in  at  once  depressed,  iLud  by  tlmt  lumiiH  the  hliuie 
niiwd  from  Uie  water.  All  thtwn  movementR  follow  oni"  ;ino(lier  in 
re^jiilar  order,  without,  hurry,  lint  al^j  without  any  pllu^e,  no  that 
not  only  the  upper  |Htrt  of  the  body,  but  also  the  iirmH  and  legs, 
are  nwd  in  iiniforin  sncoit>«ion.  No  single  moveiueut  is  at  all  a 
KtrcniioiiB  one,  but  the  sum  of  the  wholit,  when  pnntiicd  for  hnnrs 
togBthrr  without  a  iHiiiHf ,  Kiipjditw  ft  %-ory  eonsidei-able  amount  of  work 
■(wnuplinlifl  without,  any  Hcpariitt!  luoveiuerit  oci-iirring  which  midd 
make  too  giinit  n  ilrinand  upon  tho  voliiDtftTy  muscles,  or  upon  the 
h'Mrl  Mud  lungA. 

The  »bov(!  dcwrriptioii  nf  rowing  as  a  sport  is  taken  from 
tilt-  niliiti  of  the  Berlin  liowiiig  Club,  iin  piibli^diiHi  by  I)r.  Mitnn, 
in  his  (iisscrfiilion  '  Das  liud<;m,  eine  heilgymnaM.ische 
I'ebung,'  Berlin,  1KS2.  1  hiivi-  jjcrsoniilly  inspected  th^  pro- 
cei'diiigs  of  this  club,  and  it  appears  tii  inp  Miat  rowing,  con- 
ducted ill  this  «y»(<'inatic  nud  scientific  manner,  i^  a  gj-mnastic 
exerciMO  wliich,  by  the  regularity  of  its  action,  is  in  the  highest 
degree  suited  for  the  treatment  of  invalidai  who  rci|uire  their 
muEculur  system  «:*  well  n*  the  functions  of  their  respiratory 
and  nirciilating  organs  utreiiglhoned.  Of  course  one  cannot 
permit  an  invalid  to  Uike  p;irt  in  raceB ;  these  must  be  for  the 
strangest  and  must  practised  rowers,  who  are  abl?  to  command 
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a  etiperiihundnnct!  of  mascular  powor ;  but  the  tranquil  am]  yet 
cuuunuous  labour  of  the  whok-  body  ia  a  boat  for  two  rovcrii, 
or  in  a  *Eciillcr,'  ue,  a  boat  rowed  by  one  penmu  with  two 
short  oar^  are  laoveinonUi  which  may  be  eoQ.tidered  beneficial 
even  in  palmonary  diseiise.  As  advant^c8  we  miiHt  consider 
the  nioiM  air  perfectly  free  from  duAt,  and  tlie  change  of 
leenery.  In  illustration,  two  gentlemen  who  differed  from 
nmsidcnthle  pht.liii>ii'-  xyHi))tom)i  ci>i)i]ilt!tely  re-«.'>tl;ibliiih(.-d  their 
strength  and  health  here  in  Berlin  in  tlie  course  of  six  months 
by  Di<«ns  of  this  iiy«l«-fiuitic  rowing  up<>ii  the  Obcntprcc,  having 
previoaxly  visited  Italy  and  the  mountaiu-cure  retddences  of 
Switzerland  without  much  reitult, 

We  murt  111*"  regard  a*  a  remedial  gymnaitlie  meanuri^  of 
a  |h-iisive  character,  the  |>erfornunce  of  artificiul  respiration  in 
apparent  death  from  drowning,  whether  by  Marshall  Hnirs 
method— namely,  the  alternate  lateral  and  dorsal  [>o<ittionii,  with 
powerfill  pressure  on  both  nide^  upon  the  lower  portion  of  the 

LtjtcA — or  by  Sylve^er'ii  method,  in  which  the  ex|>iiuiiion  of  the 
thorax  ia  obtained  by  elevation  of  the  arms  f  over  the  bead  of 
the  patient),  and  contraction  by  bending  thrin  bac-k  again. 
Chrojtic  constipation,  in  consequence  of  torpidity  of  the 
intestinal  canal,  al^o  ofWu  indicates  a  ueccEsity  for  gymnastic 
Inatment.  In  theite  ca»e8  likewise  the  active  muscular  powers 
bfthe  patient  should  be  in  the  first  place  exerted  by  walking, 
Rnring,  and  simihir  muvemenlw.  If,  on  the  other  hand,  the 
patient  i»  already  old  and  sutfering  from  other  infirmities,  one 

•  cannot  advise  him  to  take  any  more  esi^rciM:  than  driving  in  a 
Dot  too  e»:^  carriage,  and  in  any  case  walking  or  slight  chamber 
grmnastica,  and  in  these  cases  muesagr  of  the  lower  part  of 
tite  body  proves  very  adrantageoiu.  Evi-ry  maiweur  naturally 
derelop*  in  the  coune  of  his  practice  a  method  according  to 
which  he  conduots  the  rubbing  and  kneading  of  the  lower  part 
of  the  body. 

Ad  q>parontly  very  dexterotix  and  pmctiMxl  French  iniuwar,  31. 
l^Mtt  (t'-),  givcK  iIk;  foUumii^  description  of  the  method :— Tho 
l«tient  repoaes  in  bed  with  tbo  upper  jhiK  of  tho  boitj  ratbar 
hj^  lh«  legs  Muacwhut  nepanted.  The  niasaeor  then  plom  his 
buidi  on  bodi  uda  of  the  abdomen  iiimI  t«tU  Itie  patient  to  allow  hi* 
■inicles  to  relax  completely,  m>  tbut  tlui  external  {irciMUi-o  shall 
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muih  ttie  iutMtines  uniufluenoeJ  by  resistance.  He  then  perfiarma 
a  tolombly  jMiivi'rfiil  iloiihlo,  but  nut  foivtbl^,  rubbing  witli  both 
.bHiidii  ill  aa  opposite  manner,  i.f:.  fn  thnt  one  hand  ikscends  wbile 
the  nthnr  iliwc«ti(l-<.  Thus  tho  thwiar  and  Iiypotbonnr  ominoncsK 
exercise  the  pi-incipal  pressure,  without  passing  beyond  the  position 
of  tho  trnnKvnrwi  ciiliui  supuriitrty,  ur  th(t  iUtum  infp-riorly.  Tbin  firrt. 
operation  should  last  from  thirty  to  foi'ty  seconds ;  then  tho  nia«wur 
plncM  bin  right  bund  upon  Iho  n^^iun  of  tba  jejunum,  pmwiinK  and 
rubbini;  over  tho  intestines  gently  in  an  undulating  mannfir,  Whrn 
he  biw  rvnolic'd  tbu  obcuiii,  ho  -ihuulJ  follow  Ihe  oouitm  of  tliQ 
ascending,  transverse,  and  finally,  thp  dencending  colon  with  tho 
wholo  mirfact!  of  the  hand,  uid  repeat  theao  uanipulationa  two  or 
Lbtue  tiuiex.  If  no  result  is  attained  by  this  Dianipiiln-tion  ho  should 
wait  till  the  next  day,  and  tbrai  rei>eivt  tlie  performatiw.  M.  l.Aidii6 
declares  that  he  has  often  removed  recent  constipationn  in  this  way 
at  the  lirnt  operutioii,  and  tofXn  biiiiMelf  JuHtiGed  in  tonniderinj;  tbitt 
inetbo<l,  altliotigh  oertaioly  not  infallible,  yet  still  in  general  a  very 
Biiocesiful  one. 

AI»o  for  cnlarrhnJ  iHenift,  movement  and  masengo  mny  be 
recommended  as  a  means  of  cure,  ilere  also  active  movement 
of  the  pntient  himst'lF  sttindM  in  the  first  place.  However 
difficult  it  has  become  to  him,  owing  to  the  relaxation  nnd 
wearinesB  which  affects  the  whole  body  at  the  time  of  tlie 
biliary  stopjk^gc,  he  maiit  nevertheless  rouse  himself  ami  take 
exercise,  either  on  foot,  in  a  carriage,  or,  better,  on  horseback. 
The  circnlrttion  of  the  blood  is  thus  qnicki^ned,  the  hindrance  to 
the  discharge  of  the  bile  gradually  overcome,  and  as  soon  »!i  the 
bile  enters  tho  intestine  the  other  symptoms  rapidly  disappear. 
I  havi*  in  former  years  experienced  the  eflectivencHs  uf  this 
method  in  my  own  iwrsou  when  suffering  from  a  tolerably 
severe  catarrlml  jaundice,  and  since  then  I  have  6u«:ecded  in 
producing  a  similar  good  result  in  the  case  of  other  patients. 
Those  who,  from  great  weakness  or  old  age,  are  not  able  to  avail 
themselves  of  these  kindx  of  inoveinent,  may  find  a  substitute 
in  massage  of  the  region  of  the  liver,  which,  however,  should 
not  be  too  energetically  carried  out. 

KvHu  iu  severe  ileus,  symptoms  caused  by  a  Taechaiiical 
hindrance  to  the  discharge  of  the  intestinal  contenUi  have  been 
hai^ily  removed  by  massage,  as  in  the  caaeB  which  M.  Buob 
(60)  details. 
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In  tbe  fiint  of  Umsb  cm<«,  a  boy  nix  ytmxn  old,  iift«r  th#  iiti- 
imtaiafiil  aw  of  clystcm  and  laxntjvies,  was  relieved  by  mssngu  from 
»  mnaat  tnragtnfttton  of  th«  intcKtinm,  which  Iind  nli-(«dT  niuswl 
very  alanniDg  sjnnptoiDa.  In  ilie  seMiml  m.te,  u  womuu  Gtty  yr»nt 
of  a^  vhb  relaxed  abttomiiuil  wall*,  vrnn  cured  by  mesn*  of  ext«rnal 
pifHniM,  a  gnat  nuinbiir  of  hnrdened  fteciil  iiinKs<!s  being  rctnnvod 
ftvm  tli«  Ic^er  {wrt  of  th«i  ittrum  into  the  cncum,  and  there  soIl«ued 
and  di.-«har(i;ed  \>y  UxiilivM.  In  lli«  tliinl,  il  woman  tiurti-xix  tmiv 
old  WAS  nlieved  from  (be  acute  synipli>ms  of  obetniction  aft»r  a 
aoigc-aliapcd  moviibln  Kwollinj:  iiilimt<\I  to  the  Itrdof  tlin  umhilicna, 
wUdi  WW  sappoeed  to  be  an  iovaginatiou,  had  been  greatly  diminialiad 
I17  KfstmutlK  ttrolcing  movMacat*. 

Althoagh  this  operation  i!i  of  course  not  always  attended 
with  such  complete  success  as  in  the  c»»e*  jiut  mcntiouMl, 
wr  nhaJl  tH'\iTlbrV«»  iilwaj!"  do  well  tn  altemiit  it  before  re- 
sorting to  the  6n»l  means  of  abdominal  section  and  the  attempt 
of  removal  of  the  obstruction  under  ihi;  guiditnc«  of  the  eye. 

Wht^Jjer  it  is  ]*osaible  to  iDtemipt  an  attack  of  jtnrvoaa 
uMma  by  any  sort  of  gymtiustio:  or  massages,  I  do  not  know, 
bal  I  conxider  it  probable  that  the  inclination  to  astthinatic 
altacks  may  be  diminished  by  a  raild,  long-continued  gym- 
nastic treattueiit  cKjitrciidly  directed  to  the  re.ipiratury  movo 
vteoin  of  th«  thorax.  Here,  too,  one  should,  at  least  in  youth, 
puticnlarly  recommend  systi-inutic  rowing  in  niodenilion. 

For  9V\riv  jHtinjt  in  the  hfiui  and  migraines  massage  i» 
Rcommended,  not  in  the  form  of  a  poverfnl  rubbing  and 
kaeading,  but  by  means  of  extremely  gentle  sitrokingH  of  the 
ptiiont's  feeewilh  the  finger-tip« and  the  palm  of  the  masseur's 
hand.  It  cannot  be  doubted  tliitt.  by  destcrons  mnnipnla- 
tioDs  A  hypnotic  condition  may  be  produced,  diu-ing  which 
tlie  pains  diAap|)ear.  \'cry  itn{H:)rtant  oonsiderntions,  however, 
■tlend  the  tJiont]<cnlJc  application  of  thin  fact,  eaqtectally  with 
womrn  inclined  to  hysteria.  At  any  rate,  hypnotism,  which  lias 
been  known  ever  sine**  MeKinerV  time,  a  hundred  years  ago, 
and  has  often  been  tried  with  respect  to  its  therapeutic  cajut- 
bilhie^  baa  hitherto  afforded  no  {termanent  results;  on  the 
oontisTT,  has  often,  by  means  of  an  over-excitement  of  the 
whole  nervous  tystem,  injured  the  patients  who  have  been 
treated  by  it. 
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Neuralgia  may  be  diminished  and  even  compk-tply  removtti] 
by  a  strong  iirexHurv  u|i(>n  tlie  |)1jk.'cm  of  exit  nf  lliv  painitil 
nvrvfi"  from  fyriiiiiina  tuxA  cleRs  of  Ihe  hones.  Pnworial 
{riclion  of  the  afft'cttst  jiiirt.,  fupcciiilly  in  the  cjisc  of  that 
coinrnciijeit  form  of  neuralgia,  of  the  fifth  nerve,  lias  oft^ii, 
when  the  iifiwrtt-d  port  of  th"  face  h.-w  bi-un  ruhbfHi  until  it  is 
fxtri-meiy  red  or  even  the  skin  broken,  given  relief  to  thntte 
affected  with  this  terrible  «vil.  Tlic  effect  \*,  however,  very 
traniiilory,  and  {ii-niiiini-nt  ciireK  of  neuralgia  cannot  be  iiMaincd 
by  either  gyuinnxtii-s  or  masKage,  nnlv^s  it  U  n  case  of  hypo- 
ohondriacal  or  hysterical  neuralgia,  the  removal  of  which  by 
an  energetic  movement  cure  may  not  be  im|>oetiible. 

There  ijt  u  gri'iit  field  for  the  employ  in  cut  of  Hy^tcmutJc 
gymnsstica  in  the  irregular  muscular  enervations,  such  a» 
scrivener's  p(il*y,  stuttering,  and  ehoreu. 

For  (wrivenerV  palsy,  the  pathology  of  which  we  caanot 
here  diacuijE,  Wolff,  tencher  of  writing  in  Frunkfort-on-the- 
^laine,  has  recently  invented  a  treatment  by  maAsagt^  and 
gymnastics,  chiefly  localised  to  isolatcil  muscles,  by  wliich  he 
has  attained  a  large  number  of  successes,  which  have  been 
attested  by  the  principiil  medicjil  nulhoritics  of  Gennany.  An 
aecoiuit  of  this  procedure  was  written  by  Th.  Hehoii  (US), 
though  such  a  description  is  not  of  much  use,  us  the  various 
movemeiitx  and  manipulations  cannot  be  snSiciently  orgraphl- 
cally  represented  for  anyone  to  he  able  to  apply  them  himself,' 
To  overcome  this  drawback,  and  to  reduce  the  treatment  of 
scrivennr's  pnlsy  to  a  methtwi  which  will  be  aei-essllilt;  to  every 
medical  man.  Professor  v.  Nussbuimi  published  a  small  brochure 
under  the  title  of  '  Kinfiiche  uud  erfoIgreitLc  Itehaudlung  des 
Schreibekanipfes :  eine  vorliiufige  Mitthetlung.  JUiinchen, 
1882. 

The  idea  which  underliea  Nussba urn's  method  is  as  fulIowN.*  That 
iM  writing  is  uliiioxt  pxcliwivuly  pm-forniPii  liy  tbe  action  of  the  flcucorH 
and  udductom  of  the  fingers,  aitd  tbeso  m-u  plncod  in  n  condition  of 
much  increased  exdtAbility  owing  to  constant  exercise,  so  Hint  they 

*  .Spf  It  letl«r  from  I)r.  Kinitston  Puwler  iu  Brititk  Medical  Joumal,  Oct. 

2R,  18S2.    AI«)  ft  paper  by  Dr.  Ttp  Wnlliivllic,  iMtieft,  May  a,  le8.1,--N.  R. 

'  Src  Britiih   M'-dinil  Jimrnnl,  Ocl.  H.  188^;  aXm  Anrrifon  Joumat  iif 

iltd\i!«i  Se\et^».  April,  188a.    l'ui*i  by  D(.  It.  P.  Ttobinv— N.  K. 
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vpksmodicMlly  canti»ct  upon  gnuipiiig  thu  |)oti,  it  might  bo  hoped 
ibtt  «  metliod  of  writtag  hy  whidi,  on  tLe  coutruty,  Uie  exl«n£ore 
tuul  abductors  of  tho  fingcnt  slioiiM  b<i  nwd  might  prove  ODratiw. 
For  tliiit  purfKise,  Nii8Bluium  cuii^lrticUxl  nii  uviil  miclli!  niaiie  of 
irattApcrohA,  wliirh  bears  th«  pen-holder  iSxed  to  ite  upper  Hnrfaco 
with  n  scTvw.  Tbi»  crmtlo  is  Knmnwhnt  bioniW  thitn  thv  hiittil,  nnd 
llierafara  when  it  is  pushed  up  over  iLe  Qu^n  it  must  be  held  by 
iMano  nf  th<!  lutter  bt-ing outstretched.  Tlin  writing  will  now  l>e  nc- 
■o(upt>iib«<d  by  A  movement  of  tlie  whole  tuind.  An  soon  lu  the  patient 
to  une  his  ubduetoiit,  tbi*  cruillc  Ixjcumi*  locm^  fnini  thn  tingwra 
th6  writing  (w««ee.  The  patient  is  tliei«fore  obliH^d,  instead  of 
naog  racluaiwl)'  his  flexors  iiuit  ndduetun,  to  nnploy  the  ext^imtora 
and  abdoctors.  Ily  tnniDs  nf  this  use  of  the  antagonisticiilly  working 
hhkIm  ouuif  patitrDts  were  able,  with  the  hi-ip  of  tlio  itiuIIi-,  to 
coDtinae  writing  wbo  previously  had  been  liaj^ty  able  to  foni)  a 
siiigla lettur.  Kuiwbaiun  hupewto  evcure  ii  further  Riicc<^n«,  which  will 
nttainly  Xmkn  n  much  Itm^'tr  time  to  attain,  viz.  thiit  when  n  pntii>nt 
ham  vritten  for  urtjiv  time  with  the  help  '<f  the  ei-iidle,  ajid  hm  thus 
■ilipk>3r«<i  hi»  alidiictoi's  und  oxlrf-nHors,  whik  the  flexors  nud  ndduvtore 
hkTe  rcpooed,  he  may  return  to  the  usual  way  of  holding  the  pon 
without  boing  troubled  with  thn  cpniini,  a«  in  time  the  balanm 
Imwcimj  the  previously  demnged  muscuiur  antugoninin  will  bn  re- 
ort^ilidied.  If  tfaix  hope  i*  fulfillod,  Nuwbnnm's  m«lhoi]  will  bo 
cne  of  the  mo«t  brilliant  tJierapeutJc  discoveriea  ui  ueui-ij'ptttholo;;/, 
uid,  u  is  K>  oft4ui  the  axsc  in  gnut  dittcomrim,  will  striko  us  by  it« 
timiditity.  But  mvn  if  this  hojie  ih  not  fullilliHl,  Kti»abaum'i)  cradle 
«iU  nmnil)  n  great  ndpiigiitioii  in  tho  tn-atniciit  of  tliik  affoction, 
hiilierto  au  dilHculL 

Stntlering  iH  an  important  indicatioD  for  eystematic  treat- 
lURt.  I  canaot  here  enter  closely  into  thp  very  complicated 
proco««  wliivh  \iir*  at  llic  foundation  of  that  disturlmnri*  in 
•(w«cb  which  we  designate  by  the  niitne  of  stattering.  For 
that  purpose  I  n-fi-r  lli--  f:irifr  to  Kujisinuurt  work  'Die 
SUniDgen  der  Sprachc,' '  uml  aIao  to  the  «hort,  but  iui>trueti\'« 
rinimi  which  thi-  Obcnncdicinalrsth,  Dr.  Kelp,  haa  published 
nader  the  title  '  I'cImt  da.*  StuKeru  und  di-wen  Beluiudhing  in 
dem  Katenkamp'schen  Instilut,'  publi-ihed  in  the  *  Kt-rlincr 
kliniicbeo  Wochvnschrifl,  1879,  Nos.  18  and  19. 

*  IT  ■Minimi    *.  KicouM-DB   HanJh.  d.  tpM.  PatMagir  m.  7hn*^,  alL 
Aaliai«,  tte  AsUa««.    Ltipdi^,  r.  C  W.  Voe«l.  I»«1. 
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Here  it  will  MiHii«  tc  point  out  Uiat  Uigi«  are  two  iliidiiicl  faulU 
<)f  Spink ing  whicli  we  cull  r(wp«i,iv(ily  'stammei-ing' And  '  stattoriog.' 
Staiauieriug  is  u  jiermoneul  fuult  in  urliuiiUtiuii,  extoudiiif;  iJiirdlj'  to 
tlwp  fonnntion  of  the  wDnonaiiU.  which  is  alirnys  and  under  all 
clreum»UiiH?ai  defoiAivo  or  imjiructicalilti.  Poninvtion  of  tlie  vowcIb 
may  he  only  so  {t\r  defective  as  it  is  pi-oduced  by  arliriilation,  i.«.  U[» 
Slid  tougue  do  not  [iroiwrly  artifultite  tiie  kouikI.  Ke«[jinilioii  and 
Toice  do  not  sulTei-,  tliei-e  is  no  [isychic  embemiBemcnt.  Tlii«  d»itinge- 
ment  |>robiibly  di-jn^iidit  iipm  n  dulidoiit  forinatiou  of  the  tuuittrular 
oiigaDs  of  articulation,  thf  toni^e,  Tolum  pftlati,  and  lipu,  and  is  not 
to  b<!  Kucniiuifully  inlliK^ncud  by  truilmiuit.  Stutli-riu);,  on  tbL-  other 
hand,  is  a  mouieutHry  incapability  of  pronouncing  cOTlAin  vow«U  or 
consonants,  oi-  to  connect,  them  togethpr,  conwqiirntly  n  m»nn(jnt»ry 
fiuturc*  of  arttiTulntion  or  phoniition.  Thr  xuflc^rer  in  more  or  lew 
psychically  emliai'maaed,  and  when  completely  imembnrmssod,  nx  in 
singing  and  di-cbtiming,  in  nblt;  to  pronounce  jirofierly,  or  onl}'  to 
nllnw  his  tailtire  of  speech  to  appear  to  a  very  f^liglit  extent.  With 
8lutt*naii  riiiplnitiijn  ntid  ]>liiinntion  (lit-  mciirii-ntiirily  or  for  ashort  lime 
completely  iiittTniptisl.  Aceoi-ding  to  the  Jcifree  of  the  affection,  the 
m^pirntorymnscl™.  the  Iniynn.llic  tongue,  the  lips  Jut  well  aatbi- whole 
Taco,  are  couvuliied.  Careful  exumiimtiun  of  ntutterers  prores  that  the 
fault  i«  mused  either  by  a  convulsive  contrnctioin  of  thn  nrticnlnlury 
organs,  thl^  lij«  and  lh«  tongue,  or  by  a  convulw  ve  contmotion  of  the 
phonetic  organs  of  the  glottis,  or  finally  by  ft  ]cpn«niodic  iiTepihirily  in 
tin-  iTMipinitiiry  niovi'mwits.  Stuttwiiig  lliuB  apjieara  to  be  a  fault  in 
the  mental  function,  a  psycliosis  in  a  wider  wnwc,  cxprtwwng  it^Jf 
in  defeotire  rMpinttioii,  articulation,  or  phonation.  The  br&in  is, 
much  against  its  will  and  ronKcionEneM,  nnabtti  to  regiiint*'  the  inner- 
vation of  thn  part  atfi-oti'd.  An  iilinoruiiilily  eiiiits  in  the  nerves  of 
the  respiratory,  iirtioulatury. and  plionetic organs,  which  either  apgKHn 
a*  Hpusm  oriixin-adiatian  and  irrugulur  [>artid|HitioM  of  other  muscular 
groupB. 

Attlioiigh  jMychic  (■nibarrawimpnt  must  Ik-  regni'ded  na  the  root  of 
the  evil,  yet  there  may  oxinl  also  an  hei'cditaiy  weakneHmf  thennrvo- 
ccntre*  for  n-jipiration  and  voiw  wtiint)^  in  thi' medulla  ulilongata, 
and  these  cent i-eK.  impaired  in  early  youth  by  some  psychic  impre»«irtn, 
have  not  recovered,  and  auliWMjuently  may  l)e  inflnmced  by  the  mere 
exciltmient  of  thn  will  to  give  H^e  to  ineoofdinate  movement*; 
hence  stuttering  is  to  1>e  regnrdeil  as  a  pKyehonetinMnn.  Tbift  either 
nppeura  «l  firnt  with  Uie  child's  earliest  eflbi-t  at  speaking,  or 
develops  itself  under  the  intlueiico  of  n  violent  psy<-hic  impren^on 
in  childhood,  hut  only  seldom  appeai-s  after  the  tenth  year.     It  ia 
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Bora  gcnsrallf  makw  who  ue  aOectcd  with  tliix ;  to  tlint,  ucn>r<ling 
la  K«teokunp,  Uw  «v«n>g0  pn>pordoD  of  diaIm  to  femnlra  affected 
b  •>  ton  to  one. 

The  on),v  KUcc^sRfuI  trcutm<>Dt  of  stutti^riii^  consints  in  a 
Mrefnlljr  rcgulalcd  cicrcUc  of  drfinitv  miiitciilar  groiiiis  in 
onln-  to  fttlain  a  properl;  regulated  ssmciated  action  of  tJieni, 
and  hj  this  means  to  remove  thv  tixod  idoa  of  incu]iiicity 
caiiwd  by  the  psychic  einhaiTait.<inieiit.  According  to  the  three 
different  groups  of  morements  by  which  Mpcircli  \t  produced — 
the  movempnts  of  r'.*»pinitii)ii  by  riu-atiK  of  the  iniiHcIt^  uf  the 
tboimz,  the  Diovemeiila  of  pbonation  by  the  mueeles  of  the 
Uiynx,  und  the  movements  of  urticii1»tion  by  the  muscles 
of  the  miiulh— it  ih  the  regulation  of  these  three  muRcular 
gRMi[i9'  which  must  be  obtained  by  means  of  a  systematic,  well- 
considered  gymnastic  tniining. 

■ 

This  idea  was  first  pmctically  cnrriptl  intor<fl<«t  by  Mad»tne  Lcjgh 
in  N*w  York,  in  tlie  j'ow  182f*,  wlioni.'  cliief  altetiliuit  wii»  dirocti-d 
to  tlie  fQ-umaetica  of  the  tongue.  Malebouche  paid  attention  (o  the 
■oTemenbt  of  tho  Iip«  an  well,  and  Aruolt  added  thit  tixntmeat  of 
tlis  muaclM  of  the  larynx.  Colomlutt  do  I'lsj're,  founder  tS  ibu 
flnboiMMlic  institute  in  Pariw,  estnbli.-'hnl  tlm  rlirthm,  the  measured 
hwatbiny,  and  itseJ  for  that  purpom  lite  metLonome,  a  small  iuxtrii- 
iMOt  made  of  nlrrr  and  ivory,  nhidi  ix  pnnhed  under  the  tonj^e 
and  £i«teti«d  to  the  indsor  teeth  in  ord»-  to  keep  the  toufcui!  drawn 
bark,  and  thus  to  accoRtom  the  rtnttATor  to  mniKUi-od  spoecb.  Vocal 
i;^na«ti»  are  performed  by  pronoundn^  aloud  timt  lliuHn  words 
which  fa(<giD  with  simple  voni^Is,  thnn  those  with  lip  sounds,  and 
fiaally  lhci«  with  tongue  aotinila.  Klt^ike  laid  eipecial  value  ujion 
facilitating  the  Iwrmnny  lietwren  thp  bmin  and  rvspimtcny  system, 
■nd  again  realuriti;;  thai  hot^eoo  the  Utter  and  the  ori^niN  uf  articu- 
htiOD,  80  that  IImi  brain  might  be  rtn>ngthi<iii>d  to,  regnrdii  the  exernfW 
li  the  will  upon  the  organs  of  respinLtiou,  the  iu^uh  of  s|i(;*vli  Iviiig 
traioed  to  perform  c><rtain  difficult  movements  of  articulation  and 
phonatum.  I>r.  Knlenkamp,  oi-iginally  a  t^vdinr,  »!(tnbliidi«i1  in  the 
T«ar  \i^!>  an  institution  for  stiilterem  in  Delmenhorst  in  the  Gi'and 
Dadiy  of  Oldenburg.  II  in  miKliuU,  to  tlie  exclnaton  of  all  nstMHAl 
aecfaaoioal  aids,  only  dntlt  with  the  psych o-neuroms  aa  a  whole 
•apTMKed  in  stuttering.  It  is  not,  huwuver,  an  nggrrgate  of  ftirgign 
(fameoits,  btit  a  oompMe  organic  development,  the  porta  of  whldi  all 
nbwrva  the  main  purpoae. 
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Another  diHtiir)juncc  of  coordiiiiitiou  vliich  nm;  be  &vounibly 
iufiaenoed  by  gymnaAlic  tn>at:inciit  i*  chorea. 

In  tlie  years  1847  to  1857  very  wurcbiiif;  inveAdfpttioDB  tat  this 
nubjprt  wr«i  moAi-  in  Pai-is.  In  the  year  lJ*47,  for  tbo  firat.  yme  an 
tui  uxptiTiuiqjl,  u  !{3'mimEUii!  oimi-s«i  wiui  cmrusl  out  in  LIr'  HupilAl 
■ice  ICnrantf)  tualadoA,  iu  which  sci'ofulou)'  cbil'li«n  were  princijially 
tcwiiwsl.  Tho  tvKulU  whitli  won?  ntt^iii><]  by  tiiiii  iiuioiry  w«ro 
EtrikiDgly  favourablci,  aii<l  thu  coumitli^  of  |>bj^Himus  of  this 
liOM]>ilnl  informmi  tlio  Council  gi'nfnil  lies  hopitniix  i-t  hoapictw 
civiles  of  FiLiifl  of  llit?  miiltci-  in  detnil.  Tu  lliis  informutiuii  Dr. 
Boiinciiu  luMtxl  tlio  notic<!,  that  gyiDiuuiic  trcutiixmt  bud  hud  ^lod 
rniultit  ill  of.her  dtsi^asea  htwidce  sci-ofula,  and  especially  ia  chorea. 
In  the  3-i'jii-  1K49  the  meiliiatl  ('onimitU'e  piililixhinl  ii  ;ux.'uu(l  rpjK)rt, 
ill  which  it  ptrtitiuitfd  fur  the  ]]eriiiuuei)t  efttiiblihljiiieiit  of  gymnaatics 
in  the  cliiltlrcnV  hospital,  nnd  ilwelt  upon  the  fnvoiirnblci  rtmults 
whii'h  had  already  iwen  (jhtairied  by  them  upon  ehoroa,  whereupon  th» 
eHtuhlinluuent  nfthe  gymnibstir  hull  wiut  ili'flttiUtly  ilnli-nnined  ii[>on. 
A  nii'inoiro  upon  chorea,  written  by  Dr.  S^,  id  whifh  he  ijnve  the 
first  pines  to  gymnnxtic  trnitinetit  of  this  diwisiiu:,  n-iuc  hrriouind  l>j 
tho  Acad^mie  dra  Sciences.  Iu  the  year  1S54  Dr.  Ulache  handed  ut 
A  n-port  to  the  Aind^ntio  dn  Altdfrino  of  thu  nuiiiltH  Rttainnd  by  Ihn 
(^yniuHstic  treiitui^nl  of  chofeu.  ef  which  Itouvier  in  the  year  1855 
re|xjrtcd  veiy  favourably.  Thcii  followed  several  I'ejxirls  io  th« 
jouruahi  of  the  cuwh  of  diorwi  fiivouiubly  IrL-uleil  by  j^viDiiaBticit 
until  the  year  I8CS,  How  thcsi?  ninttcm  have  sinw;  progrw*ed  iu 
Fmiice  with  nuijicct  to  tUi?  gj'mniuitic  tivatuieiil  of  ulioi'ea  I  do  not 
know.  In  (lermany  since  the  yoar  18&'*  this  ti*e*tmej)t  has  liecn 
tatktHl  uf,  but  llie  iiKtUiDd  huM  iittrucU'd  no  givvX  att«Dtioii,  and  haa 
for  Bome  time  been  entirely  forgotten.  • 

Thv  innnncT  uiul  dfgree  in  whidi  gymnastic  treatint;nl  of 
chorea  is  conducted  is  &^  follows.  At  lirst  when  fhe  muscular 
contractions  iirc  »o  i^lrong  thiit  the  liinb*  and  body  are  thrown 
in  nil  directions  by  irregular  uovenients,  the  [uitient  is  laid 
upon  a  mattress,  and  held  aw  steadily  us  poBsiblc  by  three  or 
four  Ui(«istant!<  for  from  U^u  t,o  fiftt^en  niinul[!.-<.  Then  the 
masseur  begins  with  the  whole  hand  to  atroke  lightly  the 
upper  and  lower  extrfiTiitifs,  hm  wl-II  as  th*-  chcut,  with  move- 
incNt»  grailurdly  Ix-eoining  stronger.  Then  the  body  is  laid  in 
the  prone  [loiiition  and  tlie  samo  slrokos  are  repeated  ujion  the 
luick,  and  citpccinlly  on  the  neck,  and  un  the  largo  niusculiu- 


I 
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iiA»i>o»  on  bolh  sMes  of  (he  vcrtcbnil  column.  An  operation 
nr  UiU  kind  lasts  about  nn  hour,  and  iii  re[)eal<K)  in  tlm-c  or 
four  dayft.  After  every  operation  the  irregular  muttculur  mn- 
ttacUoDs  mtglit.  to  bt-coinv  ^liglil^T^  tiud  the  (Hitient  i^hould 
in  (avourable  Knaei  Feel  better.  Sleep,  whieh  nt  (he  time  of 
the  most  violent  muscular  cramps  bad  completely  ceaiied,  re- 
tnniK  gnutnally,  and  .■<]ieecli  ton  t^-gins  In  hv.  rextortHl.  During 
the  following  days  iilight  strokings  and  nibbingB  are  onnlinitcd, 
and  in  addition,  tlir  mibt«i.>ur  beginx  to  produce  regular  and 
rkythmically  arranged  pav^ve  movementK.  Regular  moTc- 
inent«  of  the  citrcmitic«  in  the  three  principal  joints  am 
specially  perfomied.  In  these  movementd  then;  is  generally 
a  coosidrniblo  tension  of  the  antagoiusts  to  be  overcome ;  gra- 
dually, however,  the  tensions  rt^hix,  and  the  ebild  is  soon  able 
luaseiitt  the  movements  )>erforDied  u])on  it  by  active  mnseular 
ermlruet ioiMt.  The  {NiinH  Mm>,'  which  wert^  nt  first  caiieed  by 
prenure  on,  or  alretehiug  of,  the  muscles,  diininixh  after  several 
operations.  Afti^-r  thrsi;  pnssive  gymmistics  have  been  cou> 
tinuiH)  for  from  eight  to  ten  days,  the  will  gains  so  much 
mastery  ox'er  the  muscles  as  to  enable  the  child  to  eat  without 
assistance  and  In  walk  some  tteyei  although  with  much  stagger- 
ti^.  Now  he  id  taken  into  the  gyniniLsium  and  inM.ructod 
with  other  childn-u.  The  nioverni-nts  which  arc  conducted 
brrc  arc  the  simplest  physiological  movements  of  the  limbs  and 
body,  whieh  keep  the  attention  and  the  will  active.  A  gn^-at 
ttomber  of  movements  mt-  rrgnliiltn)  eiert-ises  to  which  the 
tn«eher  as  well  as  (he  scholars  sing  songs  in  measunnl  time 
■hicb  agrees  with  the  muvemenls.  Tlie  rhythm  and  imitation 
favour  the  miut(<rr_v  of  tlie  will  over  tJte  mnseles. 

Thoae  children  who^;  im|imvement  has  already  advanced 
roondcrably  are  practised  singly  under  the  direction  of  the 
icBchef  in  »ome  easy  frame  exercises.  Such  are  exercises  of 
fotpensiou,  in  which  the  child  endeavours  so  Ua  to  control  the 
inToluntary  contractions  as  not  to  loose  his  hold  on  the  bar 
which  he  has  grasped.  At.  (irst  as-^istanoe  is  necessary  for  ihttit 
cxrrctses.  As  soon  as  fatigue  su|)er\-enes  the  exercises  are 
inlerrupted.  Strict  order  and  discipline  must  prevail  in 
the  gymruwium,  and  the  final  suocew  \»  hastened  when  the 
t«Mrher  lit  able  to  exert  a   strong   moral  influence   over  the 
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chiUlreri.  Under  the  iofluetice  of  the  exercises  the  character 
of  (be  childroD  improves;  they  become  more  cheerful  iuid 
docile,  the  apiJi-tiU!,  jmii  iUao  i nunc ii  1  i ir  jm wit  iat-ri-iises,  and  the 
thin  and  suf^'criii);  couiiteiiiiim-  giiiiiN  plumpntrKs  mid  colour. 
After  from  tr-n  to  twelve  days  there  is  geuerally  a  Ktitiidstill  in 
the  improvement,  owr  whit-li  the  children  must  be  helped  by 
kind  persuasions.  Soon,  however,  th«  improvement  again 
continues,  and  a  rapid  and  radical  cure  follows.  Dr.  Bluche 
uttgcrt«  (hat  at  the  time  of  hi*  rci»rt,  of  all  the  children 
Ircjited  lip  to  that  time  in  this  manner,  not  one  hud  milTered  a 
relapse  ;  differing  from  fhi.'  statement  of  Sydenham,  that  ohorea 
(fimerally  reainiears  in  the  autumn  of  the  next  year. 

As  to  the  comparative  merits  of  the  gymnai<tic  treatment  of 
chorea.  Dr.  Bluchc  a»i;(;Tt»  that  it  Ik  iu  ef)ica<:iouii,  nay,  even 
irii>re  so,  than  the  plan  which  has  been  hitherto  considered 
the  most  valuablo  for  this  disease,  viz.  warm  sulphur  baths. 
Home  cases  have  proved  extremely  obstinate  ugainst  both 
mcthoiU-.  Of  ISS  affected  children,  who  were  treated  with 
Hulphur  baths,  18  remained  uncured ;  of  108  treated  by  gym- 
nastics, only  8  remiiiiied  uncured.  But  gymnajstic  treatment 
ha*  aIho  this  advantage,  that  it  may  be  carried  out  in  all  cases; 
whilst  warm  baths,  with  the  large  addition  of  sulphide  of  poloe* 
sium  as  is  necessary  for  thia  purjiose,  often  cannot  be  endured. 
At  firatalso  increased  reatlessuess  often  follow,*  the  warm  sulphar 
baths,  whilst  gymnastics  are  soothing  from  the  commencement- 
It  is  sometimes  advantageous  to  combine  both  methods  ;  never- 
theless, in  the  majority  of  cases  the  effect  is  not  increased.  Good 
nounVhment  smd  tonic  medicines  favour  success,  which  is  on 
the  other  hand  retarded  by  nil  that  is  weakening,  and  by  narcotic 
agents.  With  the  cessation  of  the  irregular  muscular  contrae- 
tiuns  disnpprars  also  the  ana-mic  condition  which  seems  to  be 
the  foundation  upon  which  the  chorea  develops ;  the  piilpita^ 
tion  of  the  heart  and  the  vascular  murmurs  also  cease.  ITie 
fiure  of  chorea  by  gymnastics  op[>ears  to  be  nmre  jtenuanent 
than  that  obtained  by  any  other  means,  even  by  Hulphor 
baths. 

The  re[iort  which  Bouvicr  jiresented  to  the  AOaflemic  de 
Midecinc  u]K>n  the  m^moire  by  Dr.  HIache  wiis  favourable  to 
gyranaKtic  treatment  of  chorea,  und  vioseii  thus;— 
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'  Ibi  rteiBi^,  nouK  <)ison>,  tn  modifinnt  qii«1quo  pen  Ic§  terinW  dw 
andusiana  ilerDiitiH  il«  ^1.  lUiu.-ke,  ({iii!,  iIuuh  I»  jihipitrt  ties  cas,  ht 
l^jBUMaUquo  oe  le  c^le  en  ofKcncit^  a  aucuu  des  iiuimi  laodm  do 
tnilwnent  dv  In  chor6u,  ct  iju'dlu  u'u  point  Iw  incotivciiieut«  utLacUea 
ft  pluisura  d*«ntre  eiuc.' 

RwidM  chorea,  f^tniuutic  tmitQicnt  is  applied  to  other 
frvere  nrrwus  and  i>t'>ui  mental  diiieiLHeit.'  Tlic^  hoapitab  of 
Bicetre  and  la  Salpotrierc  lind,  in  the  year  185»,  their 
gymmeiamSf  und  probitbly  xtill  huve  thvm,  in  which  young 
e^lepticx  and  idiots  performed  easy,  free  exercUiyt,  regulated 
by  well-marknl  timi;  und«r  lli<*  direction  of  n  titacher.  Mon:- 
owr  with  iT'f«ren<*  to  the  ixr^iilti*  obtained  in  those  cBaes^ 
Koavier  sjieiikii  veiy  ravoiirably.  ITie  epileptic  fit*  h<>('iiin« 
more  rare,  uud  wit)i  «urav  p«tii*ul4  even  ct^iwcd  for  so  long  a 
period  that  therure  might  reasonably  beho)>ed  tube  pcnnanent. 

Thoco  who  iiitonst  thnnuvlvn  Kjiucuilly  in  IIiim  qii(«tion  will  Gad 
til  tbc  pKrticulttra  n-ffrriux  Ut  it  iu  L«un6's  work  '  Ihi  MiuMgei,  dw 
frietiona  «4  maniptilatioDK  appli<|ti^  k  la  gii«ri»ou  du  qodquac 
makdioK,*  Pitru^  1S68.  3f.  tjiiaii^  is,  nioreovor,  tlm  mn«seur  nlio 
taliodiiced  Hitd  elal>or.kle<l  t-his  method  for  the  trentiat'Dt  of  nnrvoiia 
4i«Nan,  and  nndnr  wliow  dinsctioti  mmt  of  the  bvoniabla  rwultn 
mmtioned  above  liavo  been  attained. 

Abn  in  the  Ohatiti'  of  tfaiK  city  (I)i-r1tn)  «o>iio  experinteuta  vtero 
muia  in  thi.-  bi-,'iQning  of  tliis  ceutitiy  iu  trvuUiiK  uuinla)  (linoitlers 
Vfineaiu  of  gyninB»ti(» ;  only  thofiyinunHiio  wero  of  a  peculiar  kind. 
Tha  patienla,  both  mna  and  women,  wer«  placed  in  military  uoirorm, 
aad  tJwn  exerc>>«d  in  a  regimental  manner  by  a  subordinate  officer  ) 
or  daa  a  namlier  ut  them  were  plnoed  lujiullier  upon  Urge  revolviiix 
dMBi^  witii  their  fwt  to  the  centre  and  their  beada  to  tha  ]ierii>Iiery 
fartnted  in  this  pooitien,  nnd  then  the  wbuel  wax  rolabed  with 
lalmiUe  rapidity.  It  was  hoped  that  by  this  means  the  eireuktion 
in  the  brain  niii;ht  be  favonrahly  inllueneed,  It  appcan,  however, 
that  the  rntiilt  wa«  not  favouruMo,  as  this  plan  has  neither  been 
ontiaued  nor  imitated. 

Severe  cnses  of  hysteria  with  paralysis  have  miawtiinefl 
been  cun^  in  a  eonijuiratively  dhort  time  by  meanif  of  masisgc 
sad  alight  gyianasUcs ;  but  that  is  certainly  not  Kiying  much, 

*  AalKtetortlnctliart  paper  bj  Dr.  Spender,  of  Bnlb,  npoa  SbaMpecJag  aad 
OrBaaotio  Emctira  In  tha  ueaunwt  ef  epOtjwy  In  publiifced  ia  ibe  BrWtk 
I  JraraaJ,  tUf  3.  1»S5.— M.  S. 
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heoatiBe  of  the  changcublc  nature  of  this  dixease.  However, 
when  nil  «W  lias  beuii  tried  in  vain,  tliis  treatment  mu;  bu 
had  rfifourse  to, 

Mii-K'nlar  [Himlytiiti  uiul  piimsU,  t^^iit-ctiilty  such  ns  retnuip 
after  infantile  parnl^'siti,  may  be  8(imeUtn«fl,  a»  it  a{i)i(^in,  ritvooiv 
ably  trciiti'tl  by  muisiipc  in  ndditioD  to  electrical  treatment. 

With  the  above  ca-ics,  so  fur  iis  my  obsiTvation  Rxtvndit,  tlie 
medical  uses  of  gj-mnnstics,  in  the  wide&t  sense  of  the  word,  are 
pretty  well  vxhiiiiMted.  Without  pmising  this  treatment  tcm 
enthusiastically,  1  believe  ihiit  it.  mity  be  adopted  in  many 
cases  vith  t.b«  hiippit'Kt  rosults,  and  that  it  has  many  ail> 
doubted  adviintjigen  ov^r  phnrrnaccut icwl  reincdics.  Medical 
men  theirwelvca  will  certainly  mily  in  very  exceptional  caret 
direct  the  prncliail  carrying  out  of  the  m^uipulatinns,  and 
ind(?fd  it  it)  nnl  to  be  desired  that  they  tihould  do  otherwise. 
It  therefore  becomes  neccssiry  to  select  from  the  ranks  of  the 
attendants  u]>on  the  oiotk  such  pemonx  ns  uro  distinguished  by 
strength,  deiferity,  and  endurance,  anil — which  is  not  t<>  be 
underrated — wbi>  jm^fivm  ii  cerlAin  amount  of  intelligence  and 
ouHiviition,  HO  that  they  may  be  educated  under  thv  superin- 
tendence of  the  physician,  for  the  severe  and  uncommonly 
fatiguing,  n»y,  even  detrimental  occujHilion  of  a  masseur. 
There  is,  for  instance,  not  only  the  fatigue  to  be  considrml, 
which  is  the  naluml  result  of  the  performance  of  tlie  move- 
mentK  for  consecutive  long  periods,  but  nlpo  the  nervous 
excitement  which  is  produced  by  stimulation  of  the  periphmil 
nerves  on  thv  pnlm  of  (be  hand  and  the  fingers  and  conveyed 
tothe  nervous  centres.  If  the  individual,  mediciil  orotherwise. 
possesses  the  necessary  qunlities  for  the  performance  of  mwwige 
in  a  high  degree,  he  nitty  in  many  ouse»  obtain  results  which 
may  be  considered  as  really  astonishing. 


HYDEOTHEBAPEUTICS, 

at 

DR.  W.  WINTERNirZ, 

or     lALTIMLIVTOIBIM,      SIAR     TIKBRJ. 


T&AN8LATBD  BY 

F.  W.  ELSNER.  F.R.C.S.I. 

(JF  MKLBOUBHI,  VICTOUIA. 


,  T. 


;  spplicaiion  of  hot  and  cold  vater  as  a  ciirstivi*  nieasnre  jg 
Dot  an  invention  of  motleni  timps.  Notwithstanding  that  thu 
ancients  and,  um  will  \w  found  in  the  foUoKing  representation 
of  the  hiotory  of  hydrotherapeulica,  nearly  every  epoch  as  fer 
as  onr  knowledge  t-itf.-ud*  u»cd  water  for  purposes  of  cure,  our 
■rii'ntifio  hjdrotherapeiuiis  is  one  of  the  youngetit.  branches  of 
the  tiee  of  scholastic  knowl°tlge,  or^we  may  as  well  speak  out 
•t  oDce — it  in  y<^t  in  niuuy  cusuk  (although  pcrliaps  only  from 
igaonDce)  LrGated  as  a  [larasite  u[Nin  thnt  tree. 

By  right  the  physical  direction  in  the  esact<  medical  sciences 
should  hi'  iil»o  ihf  xUiiilitnl  ftir  thcniix-utics.  Were  this  the 
m<r,then  hydrotberapeatics  would  take  one  of  t.hv  Ic^iding  jh-irln; 
for  if  we  only  cursorily  consider  what  great  prcbtems  in  the  or- 
ganic economy  it  is  the  lot  of  ht-iit  U>  solve,  and  how  all  nntri- 
tire  processes  depend  upon  the  temperature,  an  alteration  of 
which  allTS  thv  nutritive  condition;^  also,  it  mutl  already  (.hcr«- 
front  become  evident  to  us  that  an  agent  which  is  capable  of 
controlling  the  tempa-rature  wilk  pktfsioat  fxactitude  must  be 
reckoucid  among  the  moi^t  prominent  lh<'nipcutioaI  n'i!i>uiv^s. 

Although  physiology  has  made  itst'lf  fairly  well  aoiiuainted 
with  the  influence  of  water  ax  n  vehicle  of  temiwrslure,  cltnicKl 
ttuij  baa  hardly  made  even  miserable  anil  one-Kided  attemptA 
to  make  itwlf  aiijuiiinled  with  the  forms  of  application  and 
modtu  operandi  (rf'this  mmi  pobenl  ugi-nl. 

Though  the  xtatisticn  of  resnlta  achieved  by  the  method  of 
water'-curP  in  the  most  varied  affections  number  already  AuM- 
drtU*  0/  thoKmnde,  the  school  ha«  bnnlly  derived  any  benefit 
tkersfram  except  in  the  treatment  of  febrile  disease*.    OfreasonK 
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vhercforu  tho  xehool  has  hehaved  ]ni*«ivnly — aye,  <?ven  nega- 
tively— towards  thU  healing  agent  there  are  not  a  great  number. 

In  the  first  place  the  so-calK;)!  '  wwCcr  doctors '  must  thi'm- 
Hclveti  bo  biUf]  rusjHinniblt;  for  this;  their  (iniiiodemt^  excfsses, 
t,he  endeavour,  combined  with  the  question  of  tlieir  ejthemersl 
existence,  to  represent  h3'dr<)|iitlhy  »#  being  in  direct  anlagun- 
i«m  to  the  principles  of  aeientifio  medicine,  drove  physicians  in 
terror  from  this  dumaiii.  The  ignonincc  of  thv  method  on  tht; 
part  of  the  pliysicJanit,  the  Himjilieity  of  the  means,  the  incon- 
venience of  its  application  and  variation  from  established  phar- 
maceutical toohnii|ut',  hit^-ron  iiiht1i*m,  nod  fiimlly  the  dcltnt-nt 
knowledge  of  completed  physiological  researches,  may  be  looked 
upon  as  further  reasons  why  the  matter  was  allowed  lo  become 
wdl-nigli  clinically  obsolcl.i-  and  to  reiriiiln  w>. 

ITie  result*  of  the  anttpj-retic  hydrot henipeusis  of  the  last 
decwlea  made  the  want  of  iiivestig.Ui<iTi  into  the  phywology 
and  method  of  hydropathy  more  aiJparent.  I  have  to  thank 
the  soil  thus  prepared  and,  for  the  ifuliject,  so  fertile  at  prenent 
for  the  greater  jfart.  of  the  universal  recognition  which  my 
labours  and  re^earchei'  upon  this  domain  have  met  with. 

A  practical  want  forces  us  to  the  clinical  exaniinattim  of  the 
ffflTect*  of  thermal  and  mechanical  intcrfcrcnccs,an  examination 
which  hitherto  has  been  denied  to  not  a  single  drug  or  agent, 
be  it  recommcudcd  by  authority  ever  so  con B den ce-iii spin Dg. 

If,  in  spite  of  this,  the  othciiial  school  hau  morti  than  quietly 
neglected  the  universal  neceseity  for  testing  properly  esecnted 
hydriatic  rnethixlK,  it  hait  maile  itself  guilty  of  a  breach  of 
duty  which  narrows  the  range  of  knowh-dgc  and  operation  of 
Ihc  therapeutist  to  a  much  greater  degree  than  is  ordinarily 
imagined.  Is  it  possildi?  that  the  clinician  still  overlooks  ths 
fact  that  it  has  been  long  experimentally  proved  that  we  can 
influenc<«  effectually,  through  the  peripheral  sensory  nerye- 
endings,  hot.li  innervation  and  sensation, aye,  even  the  functions 
of  the  nervous  central  organs? 

Must  not  the  clinician  acknowledge  tJiat  in  thff  same  way, 
as  well  as  by  actiml  refrigeration,  heating,  and  niw:hanical 
interference,  it  is  [Rwsiblc  to  operate  very  powerfully  as  as 
alterative  upon  the  movements  of  the  blood,  if«  distribution 
and  pressure,  and  upon  vascular  contraction  and  dilatation  ? 
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It  he  iiiw*<'«*f<l  iif  ninin'  oIIht  operative  iiivii«iir«-*  wIn^n'Tiy  to 
oootrol  with  physiuil  aciiunivy  both  lioat  lats  aud  genemtion, 
nmufold  metabolic  iirocr»sei;  an<l  the  watery  coiii<tttucnts  of 
the  a>;gHiii9itn,  ait  urell  hx  Mwnrtiuii,  t-xr.r«Lit>D,  and  dilTuiiioD  ? 

I  hope  timt  the  rolloiring  explanations  will  answer  lliese 
qitefttons  decixivi'ly- 

Tbough  we  may  have  nuineroiis  gaps  in  the  physiological, 
technical,  and  empirical  parte  of  hydroihenipeutics  to  cotDplain 
of,  a  wlUrouiKlei)  opinion  vet  cxisl.N  that,  u»  ttiKiii  n*  clinieal 
ftody  bhall  have  mastered  the  subject,  they  will  soua  be  filled 
up.  It  i»  by  no  meun*  my  object  in  representing  the  present 
slawlpoint  of  hydrotherapeuticti,it^  theoretical  basis,  its  method, 
and  its  pnietieal  application,  to  cover  over  thete  deficiencies 
and  !>h(irt comings.  On  the  contrary  thette  are  to  be  pointed 
out  and  a  stimulus  given  for  their  removal. 

The  xigntfieimce  of  that  which  is  already  well  founded 
•cientifically,  will  be  by  no  means  diminished  thereby. 

And  it  is  not  to  thcni[K'Utic«  aloni.-  that  the  invcstigalioD 
of  thermal  and  tneehanicul  influences  uiiou  the  organism  will 
be  of  imporlaiice.  JMany  a  vexed  question  in  physiology  and 
in  jKiihoIogical  occurrences,  many  a  prognostic  and  diagnostic 
doubt,  ha«  been,  and  will  be,  bniughl  nearer  its  solution  &um 
tliii  direction. 

We  need  only  jKiint  to  the  procew  of  heat  regulation  and 
the  function  of  the  skin,  to  the  origin  of  fever  and  mlimatioo 
of  raficalar  innervation  and  tha  power  of  the  heart,  &e.,  to 
fhnw  nluit  new  and  somewhat  astonishing  advances  have  been 

e  in  their  study  by  (be  physiological  investigation  of  the 
ions  of  water. 

The  development  and  present  status  of  hydrolliera|>eutics 
will  be  representt-<i  in  fmir  i^i-etiiini!  Ju  this  work.  In  the  ;ir** 
M>et{on  a  plaee  will  be  given  to  the  literature  and  history  of 
the  eiihject,  elHlK>niti'd  by  Pr.  S.  Plohn,  of  Vienna;  the  sfoond 
tcctiou  contains  a  description  of  (be  physiological  baaiB  of 
bydiotberapeutics ;  the  third  will  treat  of  the  method  of  hydro- 
pathy :  whitjl  the  fofiHh,  finnlty,  will  embra«'e  general  prin- 
dpirs  fur  the  therapeutical  combination  of  the  various  hydrintic 
curative  procedure*. 
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LITERATURE  AM)  HiSlVRY  OF  IIYDROTHRRA- 
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Anluiltr  Lkera/ure. 

'  Hippomtis  Opcrrit  omnia,'  i^dSi.  cur.  ('.  <}.  Kiihn.  :i  vol.  8  maj.  Upt. 
I't^C-^T,  np.  Cuobtorh. — '  Apoliigie  d>v  lITppokratM  und  wineT  Gnit>d> 
aitxc'v.  Kurt  SpnsnifeJ,  2  Tb.. lj;ip»i|t,  17B9-»a.(fr.  8  (Schwicltcrt),  TU.  u. 
S~  4W,  409. — Dinntppiu:  vid.  '(inlpn.  I'ninmpDl.  in  Hippocr.  dc  Viotu 
Aciito;'  Bud  LaBsiii);,  ' GMcliicliii*  iler  M»diciij,'  BcrUii,  KHH.  I.  IM. — 
EriuwtratU!! ;  vid. '  Union,  dv  ('□miKuiit.  MimUckiii.  Va>.  Kni-.,' ami  I.jeeB>i^, 
I*.  66,  Cftel.  Aurol.  v.  infrm,  p.  2(12. — '  ,\«K'[ii»die  IJIlbyui  Fra^fmonU 
dlgMUt  Ht  i^ursvit  t'ht.  O.  Oiiuiprrl.  PruLTutUH  i^nt  G.  Dninprhm,'  Vim«r, 
1794,  8  nwj,  (Ij«ndp*-Indintrift-('ninpH  ;  itlno  Tlire^luuialliiik  Plinianit 
B  Job.  MatUiia  Gaasuero/  Upi.  li7U,  and  l.rfvaiii)^',  I.e.  p.  77. — *  Atqiel 
Si^nnow  Op.'  torn.  ii.  f7omtnent.  Just.  LIpHiu*.  Uliiatr.  Amslelod.  1672,  o. 
IK),  p.  4IU. — AiiloDhw  Muoa:  'J.  T.  Oivllii  Dist,  dc  Ant.  )Iui>a,  .\u^u«ti 
Medico, Ohn^rv.  Vkrii  (lotinr.  Illiiatr.,'  p.  SO.— riutiton.  'Viui  Aug-.'c.  8t.— 
Din  Oa«*iuii,  lib.  liii.,  c.  30.— Pllii.  lib.  xxii.,  c.  I.— 'J.  C.  Q.  Ackorrawm. 
Proltw.  de  Ant  Mum.,'  $  6.— Ruphorbua ;  Ilin.  ■  Hial.  NAtur.,'l.  xxv.  c.  '.— 
Tb«mi»uii:  vid.  Ca*>I.  Auri<l.,  pp.  (11,02,  84,93,  138.— A.  Corn.  CuUuii : 
*n»  Modirina  lib.  VIII.  cur.  I".  Fouquiumct  V.  S.  Itntiwr.'  I'nrU,  1824 
(VoM,  Lviptig);  »nd  F.  V.  Vh.  Uertt^l:  '  Dii  jVqunc  Frii^idHU  iisu  CvtsiBuo.' 
Dim.  4  mnj.  Moiuicli.  [(^^(FlBiiicbiiiiim]}.— CliarmiBt  vid.  I'liu.  '  IlUt.  N»l.,* 
lib.  xxix.  c.  Till-  wet.  V.  i '  Biid  '  I^Mni  ni«l.oriqUB  *iir  In  MiSdwliu-  eu  France.' 
I'arin,  17U1',  8.  Agatlnniw:  v.  '  Oribasii  Collaclur.  iid  luiparul.  Julianum,' 
lIOHile**,  IM7,  t.  ii.  c.  7,  '  D«  [latldft  «t  Frigidn  Ijovationn,'  p,  440  »qq. — 
AmhigeoM :  v. '  Aittii  Opvra,'  DseileM,  163S,  i.  I4tf,  and '  Onk-iii  Opt^'u,'  od. 
Frobon.,  IWil.  1561,  ii.  r.  Kb.  iii.  c.  i.  p.  Silt^.— Lvniug :  Lp.  p.  Wi. — 
'  .\nrla«i  CnppiuloL'iii  (^xrr,  umu.  uum  Cotumput.  Diudorlii,'  1(436  (Op.  JtM. 
Gi^trtir.  vol),  xxiv.  Hd.  Kiihn)  ;  toni.  v.'  l)n  Morb,  .\ciitio  *(0.  Dewwc  tniii>- 
Iat«d  iip%-rtiilor  bin  works),  Viunna,lBOO, (jr.  J^.^Sorimua:  vid. 'Oiiel.  Aural, 
dn  Mnrb.  Acnli*;  Ac— Horndot. :  vid.  '  Oribiw.  Collect*  I.  x.,  C.  6,  p  3».— 
Oalmi  Oprrn,  edit,  Frubun,  Ba«il^ae,  l&tll,  '  De  Methodo  ML<dKiidi,  de 
Tuendn  Valatudino,  do  Componitione  ML-ditamiii.'  paaeim.'—  .Viiiyllns :  vid. 
OtiW.  1.0.  lib.  vi.  c.  27,  uid '  De  Bftlude  ooiuia  (^uae  eutant  npud  Uraocot, 
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ttt  AtAe»,'  ftc.,  Vonctui  up.  Juntiu.  lu&3,  fol.  p.  478.— CiwUiM 
AimliBitiii:  '  Dt  MoriiU  Aciitif  ct  Cliranuiin,'  Amntnlod.  17SS,  4.  lib.  i.  C. 
1  ;5,&b,n.r.  1 ;  3,  lib.  iii.  &  1 ;  y.  lib.  it.  i\  1 :  7,lib.  \.c.4,ie.  (poauu).— 
Orifawiiis:  1.C  Tmriio  loru.— '  A<Kii  Txirafaiblm,'  t^.  Frob«B.  DmII.  IMS.  1. 
SmwIlLe.  171,17^;SonitalV.  c.  SD:  It.  Sirmo  I.e.  41,  let):  IILSunoo 
in. «.  'IS,  Ac — AJaxuider  TralUnniu  :  vid.  HaIIot,  '  Aitio  Mndienu  I'riit- 
cipM,'  Laaiannc.  ITftO,  t.  ri.  )ib.  i.e.  2,  IG:  lib.  viL  c.  0  ('Dn  Siti '1  i  lib. 
xL  c  1 :  lib.  xn.  &  3, 4,  Ac. — '  I'auli  ArKini'tni'  Opiu  I>iTiiiuiu,'  IWidl- 1^3:2, 
Ubi  i.  c  ILi  ■  Dv  Balneif.quHv  i-xxlanl,'  Sn:.,  It.  p.  48'.—'  TliMturas  Antiq. 
BaoMtionuB  cati}rmtiii  >  O.  (irnerio.'  httfpi.  KaUr.  IBHl),  torn.  sii.  c.  SO, 
'  n*  ThOTmis  VfWrtim  lib.  Hin^iUrin,'  p.  .tOlt.— Rhauu :  *  llalicr.  Arti* 
M«d.  Princ^*  Lc.  I,  tii.de  VnrioUs.c.  l-lj,  p.  Jao  ;  c.  ll,{i.^lMtq.:  lib,  i,«. 
IS,p.S74;&4a,  p.  STtiHih.  xnii.  c.S.p  388.— Q;>rr.i  .VnJi'm,  Ibuil.  IJM, 
lik  UL  p.  6U, '  Do  K(^  Medics.'-' m  Daltiuia,  quiu?  craUai,'  &c.,  p.  3£1.— 
Beqfla*:  'Vondnin  Xalwn  dtv  Icalton  Iliidcr.'&c.,  Marbut]f,  1793,8.42. — 
Lmiu^;  Wp.  JlCi. — Avinuna:  '  CaooD  SicdiciiiM.*  Venetiis  %f»A  Juntu, 
ISBB.  Itbt  i.  run.  5,  daetr.  S ;  lib.  iL  len.  A,  doctr.  S,  c.  0 ;  lib.  iii.  fan.  18, 
metal.  4.-'' I«»aci  lllii  Salocnoniii  Ldb«ird»  IK*«li«  univnnuilit>ii»  ot  par- 
uniktiboi,'  ti.  !'o*thn,  BwiL  IfiTO,  8.  p.  Ctt:!.— Ocalilis  da  Foligua: 
'  At)orniiai>  OnnonoD  l.ilwr,  niM  rum  Ini-iiiiiuinui  n«ntilis  Fiilgi  Expmi- 
tiomt.'    VenHiu  Mira  ae  nJisti  ctira  Het.  .Scuij,  l&iM. 

10/4  Cntlury. 

AfUUiMi* ;  '  Do  (!UiiU  et  Fng,  (.aratione,'  Ortt^ii  CtUrrt.  ail  T^ptr. 
JUaM., BmQ.  1G&7,  I.  ■i.^Aud'^nsom:  'OooiniMil.  d«  Balnioa.'  AtpiDlor. 
ICS&L— Arlmnna:  'Comiuvct.  de  Baiiicis.'  BaKil.  ISuS.- '  Balndi,  do,  nisiuk 
qa**  «iaUnt.'  Woel.  ap.  Juiitaa^  l&fi.l.— Iliiutrliolli :  '  Its  M.  Phtt.  a  etftle 
ad  t!*lc«a.'  Venel.  IfiSO. — BJoodi:  '  De Medic.  .AquaeaupnrluvenU'  Venst. 
15(3.— Rnuicalooniii :  '  IV  BnlDcor.  rtilitiitc'  Tar.  1&30.  -4:*rdanii>:  •  An 
Sain.  Arttcnli  Morbo  witap-iat."  Vcnot.  IM.i.— Ilaia:  '  Los  PtotmIim  y 
OaanM  de  U  DolUa  d'AgtiA.'  Ittipal.  Ift'ft.  -IVionim : '  Tr.  ■  itvuc  rEaa 
'  Fk-. 00  pMt  gsAir  )m  PkM.'  l>>tna.  1681.— Franco  »>.:  'DaUNi«ve  rdel 
aw  d»  eUa.'  Riap^  I601>.— FridMrallis :  •  li«  II^wm.'  DiMci.  IMG.  - 
^■"™— "■"  -  '  Ue  Aq.  dulct  in  opp.'  Tiguri,  lfiC7.^Id. :  *  Ib>  Baloci*  Aq. 
yauUi*.'  Ma^b.  1.'ril« -Joubart :  'Tr.  d.M  AtqaBbnwdM.'  Ltods,  IfiSl. 
—La FAan :  •  A  1-latu  lodlcaiio  lterHp>rMidi.'  Par.  IG&T.—Un  LigMuiM: 
'Db  Prig.  Potu  poM  pursuit.'  McdioL  IA8ft.— Liicio :  'OoauneMt.  in 
Oafemun  c.  QwM.  de  Aq.'  V«ii»t  IA7&— Ma«iiil :  ■  De  Udidi  Potu  Aban.' 
Likllt.  OmBLl&^l.- MeTCiiri«lM:'l)a.\rte{i]rtBAa«li«.'  AsuUJod. IftTS. 
— Mkna:  'Aliriode  StJiNito*.'  BucioiM,  lATO.— Milot:  '  Fobr.  I->i|iidb 
tf  Arid**  arpogn.'  IW.  ISM.— MoBknJn  :  '  Libm,  qiu  traia  de  U  Nien.' 
Rbfi.  1671.- N*h*aiiu :  ■  IV  Aq.  Friii.  in  F«bT.  Ardral.'  Vcnt-t.  1681.— 
■OribMii  GotlMi.  ail  Imp.  Juliu.'  Ik*U.  IM7.— falatw:  ■  IV  M'tb.  vnln. 
MadaadJr.Aq.'.'  Pmuu,  l£70.— Parandnu:  •DadMMefaeL'  Fraukf.  I»i3. 
— Pu4:  'iKoTraiMoipl.'  Psr.lAd.— RaiilMu:'Btlia]t|i.ina>wbLaMHndb.' 
TnnaUlrd  hy  Vinar.  Lnpi.  ITIU.— (todi:  *  0»  .S*hibriUI«  I.ot.  fr.'  Upa. 
IU3.  -  Ilnlaiul.      'llTdruiriii.-     IKIling.  Ififtl— Id.:  '  B^Ia.  iMuntHB.' 
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Du^il.lCrn. — iiSotA:  '  Cnrnmont.  in  tlipporr.'  Miiilr.1589. — De  VuidcRtwM : 
'An  At«laH-*an.lut.  IViln.  ill  Flum.'  I'nr.  1B7I.— Vint  tin  Clivolo:  -nellHln. 
nut.  vir."  Ltifpl.  Itoi.  JM2.— Arluniw :  '  C'amm™!.  dp  ]l«lnt^i«.'  MaiL  1032. 
—  Lueitauus  AniRtim:  '('iirnl.  niiulic.  Ci>iilur.  Vlt.'  IliiU-,  l-ViG, — Mimn  : 
■  I.ibrndfll  Itrgoloy  liliLdi-  Itovcr  Frio.'  fUmjI.  ICTB- — Sitvanarola,  Minbel; 
'  Pracu  Oauuu.  de  F*hribiw."    Luf^uni,  IfiOD. 

Iheciiw:  ■  \i«  Tln-nnia  Libr.  VII.'  Itamo,  leaa.-rliflrllioliiii,  TL. :  •  D« 
Nivi«  lT»ii  Mfd.'  ITnfii.  1(tl)1.~-tler^'<r :  '  Calidiori  Corpiiri  noli  M«udl.  vsl. 
Kimpl.  Aquu  ?■ '  Pur.  Id"-!. — Biiirl :  '  Niiii  cra'o  I-'riir-  Poliis  ^'eritrii'.  Nuxiiu.' 
Par.  im".  — Bodiwlorf :  '  Him.  dn  Aqim.'  Liju.  laitt.— Bwli- :  '  lliatory  of 
Cold.'  Lund.  1083— (tiill.it:  "  Er^jo  Frigidn  Fi^hrihiis."  Pur.  liWiCI.— 
IIiirKUiiduB :  '  Speculum  Nulur'  Duml,  lO^J. — Itutiius  Vine:  '  IlePotu  Cal. 
et  Frig.'  Rome,  IfiM.— (!iiiriiFit.iu>:'  th^Suniriileliieailo  i.il).  II.'  i'aUv.  ISOo. 
— (JardAJiu-n:  ' C-oulr(n1ic(-u1,  Mwl."  Murb.  1007.— Card ueo:  '  Dililsliw  del 
Agiift.'  Miwlr.  1(!^7. — nL-Cnrnioiin:'U.ilngr.  Rxwlctui'lndpla  .\jruo-'  lli"p«l. 
mlO. — Ubtirpunliiir ;  '  Tiioriilm-  valift  freq.  BatiiBum,'  Par,  lOlil. — Conrftdj  i 
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Slevoft:  'Hv  Ilein,  Pediim."  Jwia,  1717.-l)n  Silya  Marlinut:  'D.  Ml. 
Aq.  Appl.  in  Febr.'  Vim.  Edlnb.  lr!t(».— Smilb,  J.:  'S.  L  Vnrtnadaltiu 
Onmn.*  Tntndat^l  from  th»  l'ji/li*b  by  Nv^nuv.  Paria.  1720. — Stock; 
'On  Ibe  KffivUoftViId.'  Pliilad.  17u7.— Struvu:  '  Ihi  Ilaln.  Itomannrum.' 
JcM.  1703.— Stiwrt  :  '  l>iw.  d(i  Vir.  et  Uni  Daln."  Loyd.  17C7.~Tlmoiy : 
'U«t.a.t.  Baina  ds>  Orivulaux.'  ViniiBa,  176:;.— Titiiui:  ■  Do  Ihln.  Frig. 
OWr*.'  Vi(*b.  ITfl.V— 'rndano,  Jac. :  '  A(iiiA«Fri)[.  Vludicalio.'  Panam. 
ITS.'-ld. :  '  Nun  Meili,  Aq.  Ft.  ad  obdm  Morboi  coneinnkta.'  Ptuiann. 
W«.— Todo:  'AdTcn«mnm  M«I.  Prart."  Iltfn.  17S9.— TriUe;  'Diitol. 
l^hnawy^Jii-'    PrenVf.  and  I^otpx.  17*3.— Uiuwr:  '  l>w  Ami.'    I77S.— 
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Viiligni>ri:  'llBir  LTso  v  dL-lI"  Abiwo  tldli'  IfevoBde  e  Batriiaiurc.'  Madr. 
I"2i5.— \VB(rj»'r:  '1)0  fVig.  Kirwuh.i".'  ni™.  17ro.— WolU:  'l«ii».de 
Kriipirn.'  Kdiiili.  ir^O.  —  WauiBwright.  J.:  'Kii4uii_v  iniu  iliw  I'w  uf  Hnlha.' 
]>iiiidim.  1737. —  Wfdcl:  '  Dn  Nnliira  Aqimnim.'  Jcno,  ITCK.-^Vi'illi'innt: 
'IV  Frig.  t:.u  Mw).'  Naiicv,  ITIW,— Ziet-eWr:  '  De  EfT.  Frig.  Robur.* 
Ueliuat.  1707. — Zii^k-r :  '  L'ob.  jtitnirln.  Wsmit.'  Wiiiierlli.  171IIJ.— KwuincI, 
J.  F. :  '  Do  Aq.  I'r.  U»ii  »oc.  Diwir.  Vi-lHr."  HhI.  17*1.— Vnrdriw:  •  Mm. 
de  Aq.  Ft.  Potu.'  il'iasi.  17:i3.— Zimnicnnnnn :  '  Di-  Aq.  Friif,  Umi  Med.' 
Dbs.     Frlnn^n,  1801. 

1800-lfWfl. 

Arbiitlinot:  'nbeflrv»tioii8  on  i.be  Slimulaiir  EffeeU  of  Cold.*  C«ir 
PhiUid.  .Vim.,  I80e.  V.  p.  230.  -;Vroi«on:  '  Anl.  *.  tJobr.  d,  lliidiT."  IWliD, 
IW)4,— I)nnikliir,  Th.  D. :  '  Oi-  I7«i  K'\.  Fr."  HU*.  Kdinh,  ISfM.-TUiir: 
'  Dp  Vf  I'ftl.  FrijMrifique  oit.'  Dim.  pr.  orn.  Oiilliuir.  JSU:J.— Ibid.  U'-rin, 
SUrV  IWftt.— IMcoiin,  A.  J,:  -S.  VVk  H.  d.i  Froid.'  fn.ni.,  1S05.- 
Bli-ijikTmigli :  '  Tho  t'uld  Iklb  in  Typboid,'  Mnl.  and  l^tf».  J.,  I.rind., 
Tiii.  p.  158,1802.— B.'ihmnr:  'Niim  1-Vigus  debilirm."  Din*.  Vimb.  ISO.!.— 
Briiin-r,  U.  O.:  '  Do  Vi  Friguriii.'  Dia*.  Ijt-ipi.  1807.  — BrL-iirtibuclipr,  O. : 
'  Vonnich  ub.  d.  Ikd«r."  ltn*tcM;k,  I80G.— Cnnnt:  '  S.  I'Un.  d«  I'Knu  Fr.  c-t 
d-UOUra.'  Diw.  Mniitpellier,1803,— CttsMli:  'D«PuiuioMorbi8.'  Pnv. 
el  Voiwt.  1804.— CleiUL-ncpini :  'S.  1m  Prcipri.3l|i»  do  I'Ump.'  <le  I&U." 
[■nrw,  1803.— HoiHenu;  '  Dn  TEou  C-  Itniwoii,'  PnrM,  ItW.-Ourrii!,  J.; 
•  Medical  IleporU  on  rhe  K(Tt«W  of  Walcr.'  2iiil  edit.  Livirpool,  ]^(H. — 
Id,:  Tnuuklod  inlci  UiTrrann  by  Miclinrli*  and  ni>^wil»r.h.  Iiciptig 
(Wnigcl),  1801-7.  — Hsltjiiiplo:  'A  Case  i.f  TrUunui.'  ii/.W..  M.  mul  8. 
Joiait.,  IWM),  i.  -T  — Dinmdiili-:  ■  .\ocoutit  of  V.iopk  of  Tj-pbu«  Fpxtt.' 
i..iiidon,  TSn3.— t>(Kid.  R. :  'ObsprvRliotiB  im  Ww^r.'  I^iidim,  I80fl. — 
DuCour,  J.  H.:  ' CouBidtfriilion  n.  1.  Froid,"  Piiriii.  lf*06.— EsobiMilKic-b : 
'Do  Vi  Frigoris.'  I^iipiijt.  180".— Kiinti*:  '  K.  I.ul't  ii.  k.  \V.  in  FicU-rn,' 
KtHin.  P/,y>.  Mtd.J.,  1800,  Slch.  I,  S.  JO.— Favirns :  'I*ltr«  k  Poiuidb," 
Lenmx,  Aii™.  rf.  ,V,,  1809,  xviii.  S.— (ritnnini:  '  Dolk  Nalumdollc  Febri 
i>  d«l  migliur  Mtiudo  di  CurarW  Milan,  I80A-0.— Grabaui :  'DeFrij^ris 
Eff.'  Diwi.  Kdinh.  1808.- Marriti:  'TdnnusCured  by  Cold  Bwh,' .Vnp  >'";i 
M.  lirj'.,  1H>>>,  V.  iv.  p,  "fl. — llufi'larid:  '  Erinn'Tiirip an  d-HmW.'  W<<inmr, 
18(11.— Knuu-b:  '  tcbi-c  d.  Itiidi-r."  IxaiwiK.  ISOti,— Km.n-dy.  I{.:  'Dp 
Aqua  Nutur.  v\  V*\x  It'  Ediiib,  ]80S.^K"mish :  '  On  Warm  and  Vnponr 
Untha.'  I.*ndoii,  1808.-  KfWi,  v.;  'IJrb,  d.  tlrbr.  d.  Biidi-r.'  Laibairh. 
leOU.— Id. :  ■  A  vi» am  (Ibiiurjticna.'  Vionna,  1801.— Kiiian :  '  Uob.  Bftdnr.' 
I*ipK.  leoa.— Kolbaiiy,  P.:  'UtsK  d.  Nuta-n  d.  W.  im  Sil.arladif.'  Prerab. 
1S08.— Koliock  :  'Cold  Wretw  in  Fcvrw,"  miad.  M.  tnid  /'.  J.,  1800.- 
Luiubcrt,  P. :  '  S.  1.  Bains  dl^au  Douce."  Paris  WiC,- Laiup#rl :  '  Itiwu  di- 
I''ri((.  ill  Our.  Tjpbo  pracst.'  Kdinb.  1804.^I.aumin ;  '  I.™  Rffirfs  du  FW>id 
Applic  de  l«  Mi-lb,  Aiialyt."  Paii^  an  XI  (IS"-'')— Mnllonny.  I'-  Th-: 
'  DrL'bu  Aq.  Fr.  in  IVbt." '  Ui»>.  Kdinb.  IW)6.— Milkr.  R.;  'OnlbeSeda- 
live  FflVrM  of  Cold."  Pbilad.  1«IK— Minol  :  '  S.  1.  Mode  d'Atiiom  du 
Uoloriqm-.'    Puriii,  au  XUl  (1805).— .MoIkt,  Ft.  Oh.;  'Uub.  d.  Naiur  u. 
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Annttihiasd.  Biiil'^.'  MBrl>iiTf;,|FM><.— M(intn|ine,  C.:'DiH*.nirla  Daiicbe 
p.L  tl^ymAe  Hiwiuw.'  P^rU.  180».— RouiMina,  I'.  D.:  -I.Appl.d.  FtoM. 
•L  L  Trsitem.  iW  n>ie«.'  rarii,  IW-S.^lIoxiAni :  '  Lu  Mode  d'Aotion  du 
FViid.*  Vtan,  1801.— Savia :  ■  t:«kM<iial  Col>I  in  the  Cum  of  Perortk.'  II. 
Itiitod.  ISOfi.— Soott:  'Cokl  Wntar  iu  Typlius.'  Bttinb.  Ann.  of  Mid., 
imS,  lii.  p.  3r>a— SUd»rup,  M.:  'Vio  Fri«.  inriMD.i.'  ItftTn.  IdOa— 
>^«MMt:  'Uiifc  Av  Aq.  Fr.  b  Tjjiho."  bMiub.  IHOU.-Siii;  'Ife  Ru». 
Ikloeii^'  DorpaN  1(W3.— Slock,  VAik.:  'Tlio  KD'cct*  of  Cold  Water.' 
1/iwd.IflOS.— Trim-rti'D^nalocrt  Fri(f.  ElTwU'  D\m.  Frankfurt,  180.%— 
W«Il*r,  Fr.  Cfcr. :  •  Ueb.  Natur  xi.  Anwcnd.  d.  IWur,'  MiirbuiK,  180M,— 
WickdbavKD,  E.;  'Uh1>.  il.  ^Uiivt  A.  A iHirthiinw.'  MannlMiui,  1807. — 
Z«i«rkia,  K.  A.:  'IMo  nuiuwton  ItadcuutolUai  ia  DiiUUcblaud.'     Fnnkf. 

ISlO-ISlft. 
Anntfrontr.  I>. :  ' Obn-Tvationi  on  ilio  Scarlol  Furor.'  Ix>ii<L  ISIS.— 
Ifunb^,  A.  J.  M. :  -  S.  ITk  NA).  di-  la  Glara.'  Farlx,  1817.^Bat«iiiiui : 
Told  Wnicr  in  StiirUit  imd  Tvpliim  Fc»-pr,'  Edinh.  M.  and  S.  J.,  I8U,  \.  is. 
— B*iiil:  •D.Fmid.d.l'Kci.n.  Anim."  Via*.  Pun*,  l«01.— ninphoff:  Ty]>Uiu 
a.  Nerwnliclii'r.'  I'rairui;.  ISIo.^Boitb:  ■  tlLirt.  do  rElTiiMu;.  da  I'Kau.' 
TraodaUd  fmm  dm  ICnf^lUh.  Nbik^j'  uid  Paiii,  1^)9.— Ilhiigniirt:  'llut. 
Xat.  do  rEftu.*  I'aria,  181«.— Ca-pari,  Fr.  A.:  '  Di-  l'«jclirolu.in  iii  «. 
wrtia.*  Dij*  l*ip«.  IS13.— Do  OiuKn.  M.  0.:  'Do  Aq.  in  Pj-roxit*.' 
EJIiak  I6l  I.— Obarmsids :  '  De  Aq.  Fr.  iu  t'ubribux  Hsu.'  ICdisb.  1817.— 
CWI[,J.:  'Ih>  Fii^rin  Ktl.'  l-MinK  1SI7.— CoilEii,  J.  n.:  'OnCoM  and 
Wann  Botbinc.'  Itolou,  \><\x. — I^Midohr :  ■  Ueb^Tf^MMunp'o  ia  Nnna- 
bbcni.'  Hirrni  AnAir,  ISIt^i.  Jaii.ti.  131.  FiUL-mllo  :  'no*  BainiL'  Paris, 
IKir.  — FraiKi^schi:  '  Si^yi"  ""'1' lj<i>  do'  llajini.'  i.iicca,  1811. —  FriiliUchr. 
FMbEcfaalhal :  '  V.  Xutcen  (!«  k.  u.  laupu  W.  in  FioberkrankhuituD.'  Vinnna, 
1818.— OSdcn: 'nmwb.  d.  anRtnchnndin  Tvphiii.'  1tn>alaa,  ISI(i._(ir«. 
gtam:  Um.  '  {>e  Sarlaliuii.  Itii-<tii.-iii.'  Bi<rli[i.  lAH*.— Ilincb:  'V.  d. 
Vwtboibn  d.  Scbwiuliivti^r.'  lUinl^.  IHla— Uora,  K :  '  I'oh.  d.  ll«il|>.  d. 
•Mtwk.  NorvODlicbi'rM.'  Ucrlin.  1814.  SwaLwbU 'Arch.,' I8II-N.— Hufe- 
Iwkd:  'Joam.,'  \6\l,  Jan..B.  1.— Id.:  'Uok.  dcr<i&'lknuiklieit«a.*  Qnrlin. 
llitU.— tlarlBianii,  Pfi.  V..:  - Thnorio  de*  aiut«dnnd«>i  Typhiu^'  Vienna. 
W12.  -llo6nanii:  •  D*  Cal.  et  Frig.  Fffeolu.*    najfc.  IHM.— Jomb,  G.  II.: 

■Dm.  dc   Vm   .\qua«.'      t^linb.    iKl!) Kmrnr,  Th.  M.:   '  D.  do  Aqua.' 

fidtnb.  Itfl7.— K«Btiah :  '  An  Aooounl.  uf  Bathiiif^.'  London,  1)<U.  — Klaha : 
•DMfc  d*  lialn.  In&nt,'  Vienna,  I^IOl— Kolbanr:  '  U«b.  d.  Tjphua  dtr 
1000  in  pPBiOiurv  hornrJit*.'  Prfwhp.  1811,— Uud,  J.:  •  A  !>««««  on 
BMlw.'  Lomlon,  Ir^lL-Namr.  Fr.:  <  K.  W.  im  Schnrlach.'  n«f:>  Joam., 
lSII,f>I.S.3:.--ld.:  'K.W.  KinwirfcimffHiifdif  M-iNkslM^bArVoiC^VwArf* 
Arfk^  mill.  iL  8.  -8,  -  01t*i)ly.  L. :  '  IHm,  J»  A.  Fr.  in  I'yrexii*.'  KdinK 
IPI;.— PHiker:  •  Diaa.  dc  HorUa  A.  Fr.  m«i»..uJU."  Klinb.  1814.— Pant 
dtOowuiUM:  'l.'FiDplntdMAffiMLM  Immer*.'  Paria.lSU.— Pfoiibr.Ch.: 
•V.Schukek.'  ItanibR.  181II.— PnnrtM^,  J.  U:  •  Uiat.  in  Ualk.otAffii*. 
Um.'  &ttDb.lSia— IUTHtDui%iMux,P.:  'S.  ['Action  du  Frotd.*  Patia. 
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ISia— Koieb,G.CIi.:  ' U»b. A. Scii.rWb Rubor.'  Hidlo, ]«IO.~Ki..iiw.  J.  J.: 

*  WnvnilerExaDlbtinie.'  Niini%.  1^14. — Id, :  Sitgipli'uii^nt.  Niinibf.  181S. 
—  Riny,  J.;  '  Obmn-atkiiw  on  Oild  IlnlJitiiK,'  /rfwirf.  Mfi.  Krp.,  l>iiir»,  Oct.^ 
llo«e:  'N  .Meih.  iiii»  PioberkrAiikhiiituii  xiihuilMi.'  Berlin,  IS17.— t>uiwRiaU: 
'  Uiw.  da  Aq.  Kr.,'  vl.  Ilcatoi'k,  1H16.— Tbimooourt,  L. :  '  Lm  Ituiw  d'Ewi 
DoiKMw'  Disc  rMTi«,1«I3.— Woadt:  ■U«b.d.Scbftrl4cb.'  BkhIsu,  181% 
^Yprey,  N.:  '  I>)  Actiono  Frin.*  Ijnyden,  181ft. — AsUiic:  'S.  TAelwii 
et  ri-:m'pl.ii  Th#r.  d.  Rimm  1-V  Monip,  ISlft— Lmwj,  D.  J.:  'M^ib.  <fc 
Chir.  Milil.,*  t.  IT.  Puris,  1817.— Mwciar:  '  Di«.  •- 1.  Bwiw.'  I^wi*,  I8I5, 
n.  2^7. 

1830-1829. 

Abrl'',  M. :  '(ViTip  duroli  k.  I'obnriiicwiiTiiiritn  poln'ilt,'  X.  Mr.  Zeilg., 
1883, ii.  Nr,  .-«*.— Arin8lionj[:  'Uebpr  d.  TvpLiwfipVr.'  Trnn.'..  hy  Kiilin. 
Leipxi^,  1821. — Itarim:  *Uu  (.'-aldA|i[>!ia>tioi».'  DIm.  inniitc.  PliiladelpIuA, 
icaa.— Barbier :  '  Di»  Affiw.  d«l'l-:aii  Ff «.  (Un«  le  Tjpb./^irA.  ff/n. d.  .VAiL, 
(.  iriii. — Bell,  John :  '  Ou  Biilhs  aiid  Minornl  Watoni,'  Cha/tm.  FhiL  Jottrn., 
18M,  No.10.— Unn<ilix:'K.W.im<,'foap;j:/u/.'*  Joura.,lH-i4,  Aag.,S.  IIB. 
— Btw-k:  '  Dn  Aij.  in  Febr.  U«u,'  Dlat  in»UK.  1-Jlinb.  1S30,— BlBckwell: 
'On  tbo  Marbid  F.K-xlf  of  Drin(iin)r  Cold  Water,'  I'bjkd-  ISif).— Bi,biii: 
■llnb.  Sphtirkchf     IVagut-.   lt*-i3.~Bn»w.tiT.   W.  Vh.:  'On  the  Effrcta 

of    DrinViiig    t.'old     Wntnr,'     Chapm.    PHI.    Joiirn.,    1830,    Nui.    p.    98. 

Brciua«iii:  'lluMueiiDilinns  Tr.  p.  I'l'^ii  Fr.,'  Ann.  d.  I.  MM.  Phift,,  183(4, 
j»n». — Onrrcil,  U.  J.:  'Uii  the  Morbid  EHWt*  uf  Drinking  Cold  \Vftl«r," 
Phil.  At.  and  .S'.  J.,  l.tl'fl.  No.  7.— Cliidboliu,  A.  B.:  IJi*..  E.Unb.  1828. 
— '  r\)ccbi,  Ant,  Opere  di."  Jlilnii,  1824.— Collard ;  '  S.  TAbrarpLion  Cb- 
Ua6e  de  l'E«ii,'  An-A.  flfn.,  IS^iO,  ii,  mai,  p.  "3.— Cwiper:  'Princ.  «f 
Sur^.,'  t.  iiL  Lund.  1^27.— Corn  oro,  L. :  '  ICrprabte  Mitt«L'  Viuink, 
1828.— Cubilt,   W.   R.:    'On    BaUiing."     London,   ISWI.  -Dahne,  R.   F,  : 

•  Npiio  IWuindlunK  d.  ScharWIir.'  Loipi.  1821.— Donna! Ian,  M. ;  ■  Diaocr- 
latiiiu  /m  tbe  Effecw  of  Cold."  Pbilad.  IHJft  — Diitisiu  Dubrt'uil :  '  t.>b,  d, 
VotricUtpi.  d.  Huut.'  From  lb«  Froufli  by  Fleck.  Ilmnnaii,  1838.- 
Diondi:  '  Ueh.  Wbrenniingwn.'  IIbIIr,  1M.").  — ICdwutda:  'Do  rinllu><nce 
dM  AgunU  Phyd.  ».  I.  Vie."  Prtfis.  1824.- Wliot,  K.:  'Dim.  on  Culd 
Bathing;.'  SfiwYork.lsal. -Erhnrdi  '  K.  VV.im  Seborl.M-hlieber.'  Nordlpi. 
I82'l.--Fbchei:  'K.  W.  b.  Geiu.ilhBkiaiiliL..'  IIu/.'s  .Tuum.,  1822,  Sept., 
8,a».— I'oabfocku:  'Oold  Affrndoii  in  Smnll-pox,'  /.««.-.,  1830,  No.  116.— 
Friilicb,  A.  V. :  ■  W.  iiiiM.  Anw-nd,  dea  k.  W.  r..  hUu/ngatig  Atn  FVkira.' 
Gekr.  Pn>)««hr.  Ifarlin,  1823,— Id.:  'D.  Ilnilvrrralinui  iin  entitindl.  Fi«ber.' 
Vienna,  ISlN.- Id. :  'Samml^.  v.  aulbynt.  BeyBpiub'n."  Ahh.  -ftj-.  Aersit, 
1828,  IH.  vi.  S.  382. — Ocorgi : — '  Ufb.  ViTbrnnniingi-n,'  DivsJbu  and  I,,ripxi^, 
I'*28.^HarJ(>f,  J.,  in  ihrn  *  Wnn.  Ablmndl.  iVleriib.  .Xprtin,"  IS21  H  »^. 
HniTfj,  J.:  'Ifc  FriiT.  Kir  Diffi.  Ediub.  l«2a— Unnt.;  ■  Disi.  on  Cold 
Applications.'  Philad.  1824.— .larlraon.  G.:  'Die*..  Av  Fr.  ,\fl"u«.  hi  Fehr.' 
Edinb.  182a,— Joannws:  'S.  rEuipIoi  Ther.  d™  Baimi  Fr.'  Dits.  Moutp. 
182& — KingUb*:  'Kalto  Ixa  inrari!.  Briichon," /nir.  Snt.,  1(*25,  No.  17,— 
Kurinvky,  J.:  'Ih)  Balnt-is,"     Muacuw,  1820.  —  Laband :   -He  Lacouico,' 
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UK.  BinlMi.  l9^J.-Leuw>n,  FV.  J.:  'De  BkIh.  Dcm.  Umi.'  Hridwlb. 
ISai.— I-ion»rf :  '  ('hokw  lu.  Frig.  Potiu.'  P«iw,  l^StX— Lorini«fT,  K. ; 
*  De  Frisw.  Eir."  Diw.  EJinh.  1R23.  -Meftliu :  •  l.os  Biuiw  d.  I.  Tflt«no«.* 
hnxunlStnulL  It^:!^.— Ujlinii.iit -Peuivb.  verm.  Ahhaii'll.,'  l>>"2l,SBmnilir. 
i.  |i.ila.~XaUii,  Jnbn:  'He  Aq.  Unti.  in  InllniiiDi.'  Dim.  Kdinb.  I8:>6.— 
Omuui;  'Ueben.  d.  vcTKh.  Arl«ii  t.  IWIitii.'  itorlin,  t»£>. — Oeiaiid(>r; 
•VoIbanaMDiittnl.'  Tub.  182!).— IVki :  'On  Ui«  EiTm-Li  of  CcOd.'  IHm. 
PtuU>d.lS:».— I'ilKcbsft,  in/TB/.V^/xnt.,  1»^^2and  IK2A.— fUel:  ■  Ui^b.  d. 
nuB.  Dsmpflad.'  Zviti,  l^i^.— ItFUv,  J.  J.:  'Ar-iud.  AiiuTFiidung  dni  k. 
W.,'  /fi./.'*  Jtnnt.,  Itea,  Suppl.  S.  5!.  — Kouniw:  '  Ln  M6d*«no  mim 
M*iedD.'  P«rw,  lSS3._Bflwo:  'De  I'EtBcM.  de  l'E»u.'  Pam,  IMJ.— 
:iuKAIb.:'DeAi.coaitD.  Ui-Kxt.'   Kiiw.   l)eT.1636.— Sraoiu:  ■Coldl)«th 

inP«TOr,*  Ol«rn«.Aiu-n.,  l«24,  Feb Siuuipf,  F.O.;  'DeGUc.  Uaii  Mod." 

Him.  Eerol.  !8*>.-Sjkiiijr.  O-  A.:  'On  tlie  Effwtt  of  Drinking  Cold 
"Vi'tXar:  VhxUA.  I8J6.  Tvichnn,  S. :  ■  Du  Froiil  el  dn  a.  Applic."  Pnri*, 
IA24.— Id.:  Tran«Ulvd  by  Weudt.  Leipzig.  Ih^C— Thaer,  E,  .\.:  'Kftlto 
WMchfrn.  in  d.  Muan,'  Jfteitr*  Ann..  I^2S*,  Jon.  -Tourta*!,  <!.  F. : 
•WitltBJiir  d.  Kali*  ill  Knuiltbi'lim  de«  Jft'rwrft,'  AM,  Jfi-  lirstt.  Oe*.  at 
ilintter,  ISJW,  I.  S.  138.— Vcg"!,  M-  J. :  ■  lindt^  u.  Triiilikiireii  im  Winter." 
Bcriin,  ISSi^Wiffiuid :  '  Dc  Lacoiiicw."    l)i».    IterUn,  IS30. 

1830  183U. 

Andnl:  "  Ufocis  8.  1.  Mai.  d.  CentRM  Xervoui.'  Pari*,  Ib^a— AU 
lectt,  U.:  *  WaunrkuT,'  Btri.  Geidht^g.,  1636,  Nr.  41^.— .Vmon,  fi.  O.i 
'WuMirlteilkuBM.'  Nordliaiiafqi.  l^L— Barrie:  ■  Spru^Jelbudur,'  Uanw 
btrgt  183i.— Barteb,  C.  F.  H.:  '  Maacm*  it.  Schnrlncb-Fpid.' in  lleoDe- 
miuiVUackl.  B*itf.,  l^tl,  l(«ft  1,  Art.  4.— nayrbutTvr,  C.  Tli.:  '  I)«r 
BtftiiffilcvotcuiiebMiUriluii):.'  MHrbiir^,  I8:i7.— llcdr.V.  W.:  'Ilydriatik 
B^  path.  Griindtktio  gvulutrt.'  BmI.  IStS.— ttrolnloin  :  ■  T)i>r  Ant  ubiM 
Sledimii.'  Beirliii.  1837.— Id.:  '  Wa»<<rkai«'li^u>uii.'  Borlin,  18.-M.— n«- 
lill.  n. !  •  ScliarlKk,'  ffumV  ArrJu,  18.14.  8.  82.— Ifariniiiuin,  Len :  ■  biiit, 
Uto  WasHT  und  IVirti^BOg-.  INa  3  llenwa  d.  MMiiriu.'  Niirnb«i)[,  18.t& 
— Bmim :  '  DBila  Mcdiciiui  Idrup.  in  Gem.'  Turin,  I83S.— Dlocli :  <  Dim. 
^  tJn  alque  Fmc.  Aq.  Fr.'  Berlin,  1880.— Bnnl :  '  D.  Wiuuerbtmn  d. 
V.  priiMinilt.'  Itti»]aa.  1833.- ItmndiB.  J.  D.:  ■!>.  Anw.d.  KalU  in  Krankb." 
^  l^^Xt.-BnigtalaIln ;  ■  n«Miii(lhtHL'  lila^oly.  I&'LS-— Burckiii^r :  ■  Die 
■abtoift.  I>DUob«8«g<nScblviinllua«<d.wvibLGHnitalii-ii.'.V.2L/.  Gtimrlttdr., 
1837.  r.n.  3.— Id.:  -SrblM.  Zpibchr.'— DuUk* :  '  Doiicbo  p«eB  Fa«g^ 
diwuj«;  iW.  JV.  aj>.  1838,  Nt.  3i'.— Cajpar,  J.  B :  '  Kalie  ia  d.  ChoJoM,' 
BV4«>«nftr.,  .13.- Id.:  'IKu  IWbandliinK  d.  ual.  <:liolan  dnrch  Kalto, 
[ftjikiL  bt^iinil."  Ikrlio,  18.^:!.— Id. :  '  Kalti-  b)  KraaUtdton.'  Berlin, 
I8il8.— Id.:  Semral  Vjamjt  in  bi»  •  WiM-bciwcbr.'-  Olrnbot :' ■  Nottm  ■. 
niydio«dop.'  Pari*.  1830  -Doww*:  •Tiwilnient  of  Cblldn«i."  IKW.— 
CortwiUe,  8.  J.:  'Kmpl.  l\\f.  "t  M«d.  Am  Bain«^'  Par.  1897.— Duiur: 
■  D>  rCtilil^  di«  llaiiiB.'  Par.  183a— Dupuyttw.G.:  ■  "TrailMi. d.  L  Uhortt 
p.d.  AiriM.Fr.,'fiti  ff(W.,  t.»ii.  p.  SI.— KckT'HjdwOM-r.  iiaCrwiip,.'iV, 
n.  Ztg.,  USH.— Hlwcri,  W. :  •  U adic  BMbadmingcai,"  liOdeaboB,  l^dm. 
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K».  II.— F»biii;.>:  *De  Inject,  p.  \Vn.  riiiWI.*  .\lU)rf,  1*132— Fabrida.: 
■DkD  f.(fiti>H<  iler  llellkuiisr.  nijt  k  W.'  \ta\ft\g,  IS^I.^FhIkUimi,  J.  M.! 
'Oh  \VBl«Mlr™m)f."  EdM.  M.  ami  .S.  J.,  I'iao,  Jan.  — Royrr,  V.:  'Die 
burrl.  Wirltiingwu  il.  k.  Ibulun?  ii.  Trinljiiiin,'  Fn)m  llm  E[i){liali  by  Oortel. 
Stutlgnri.  1831'.  -b'u!ci«ri,  f.i  '  I)u  Ai|.  Fr.  Ubu.  JU>d.«xt."  Pavifw,  IWS. 
— Fraiikel,  L. :  '  Dii  -Vq.  Fr.  Usii  in  Murbis  Hxt."  Ilia),  Bwrol.  I83a— 
Friilich,  A.:  Rumarlw  mid  Obsurvuliuiiii  in  'Oe.  lued.  Jnlirb,,'  IS30,  I.  Hii. 
8.212;  '  lliiwkra  G««iht«t«.,'  IS.18,  Nr.  3(l,W  ;  ■  ll'i'i'«C>o«i)ht«lg./ 1»37, 
Nr.  35.— nranii'hMiHltiTr,  S.  M. :  •  Ilainlb.  d.T  Wa-wrtifilk.'  Vionnn,  18.17. 
— firos:  '  Dig.  H.  I.  ttnins  I'mid*,'  Th.ile  /tirw,  N<i.  .14,  |f«ll,^;)utmaiiii,S.: 
'Dm  (-eroinf.  Itrtjon-  u.  Siuribad.'  Iiuipiip.  18:15.— lltihn.  Job,  Sif(in.: 
'  Unlerr.  v.  i).  wimd.  ticilkr.  d.  fr.  VVniuorh.'  ICilil«d  niid  niilaroiMl  bjr  Ontal. 
IlmoD&u,  IS^W. — Hauifjckw:  'V.  Gem.  W.  sis  ileiu  besten  Fi«bvriiiitt«L' 
I'Mitcd  by  (VrUd.  Stnltgt.  IK-il.— niwU'iu  '  Wiirt.  mi-d.  Corr.,'  183S,  N.8 
u.  yS. — Heine,  J  G, :  '  Phygiobiirio  d.  Wirlditigwn  d,  Ifcuder.'  Boriii,  I8.*i5. — 
llr-lmomttmit :  '  Vorlmunffoti  li.  den  Hybr,  dwk.  W."  IJiuwl.  1831).— llr-ntoy, 
A. :  '  Handwiirtorb.  d,  ItydnipMliik.'  Niirnhnriir,  laid.- H«jck,  J.  H.  O. ; 
'Ihs  A.  !■>.  ill  IVbr.  ndbib.'  Dibi.  Kd.  1»36.— HUwaL-i.-k.  1-il. :  '  I). 
WMwirlilkd.  II.  KarUbftd'n  4ucdlpii-'  l'ra],-ii.',  1m;i7.  — llopp,  J.:  ■  .XbhAr- 
tuiignlebni."  Itoriivi,  |f*.ll).— f  liisi'inftnn,  tj  :  '  r>i<?  Uebaudluiig  d.  Cbolem 
iiiit.  I3iV  Erlnu^wi,  1837. -Jos*' :  'M>il.  do  CWr.  I'ratiiiUR.'  I'lirif  and 
.Vrait'iu,  1 8.Vi.— Kfiir,  .\d.:  '  IJn  h'rig.  ICffwt.'  ^J^inb.  18.10— Kirch luavr. 
Ad.:  'IHo  Iluilkr.  d.k,  W.'  Munich,  laW.— Knly,  J.  A.:  'Db  Aq.  Frig. 
Viribiw.'  Dorpnt,  1833.— KiioUi 'D.  Bri«hruhreiiideraia  in  Wicn.'  Vicnnn, 
1889.— Kocb. K.  A. :  ■  n.  k.  Wnwer.'  Lnip»)^.  IhW.— KidleH :  •  VidkaihiiBiL 
Waiw«rh<iillcdi<.'  llrinima,  ISSr.^Krobcr.  A.  II. :  '  l'rip.i«iiit;t  u.  flnfiuibg.' 
Bred.  18.13.— KiiMj:,  Th.  K:  '  llcb.  d.  UVrlh  d.  fJtikiolh.  mit  k.  WV 
LuipisiB-.  I83G.— Larurbifire:  'Tr.  du  Froid.'  I'Ana,  183y.-Licbioolh«l, 
I'intro;  '  (dfcilonift  Mi-dicB.'  Alilaii,  IB.'W.- Mjignin  de  (Jmiidmont,  i  'Sor 
rmiiL-.  dt'  I'Eau  Fr.  dun*  Im  Rrrtliires,"  Il-^r.  MM.  Fr.  el.  Eir.,  18SI,  juiii,  i>, 
47B,  — Miiulhn.!r,  L.  W.:  '  IJ.  Heilkr  d.  k.  Wnssemrahlia,'  Vienna,  I8.'!7. 
— M«iwiii3r,  F.  I,.:  'Abb.  ii.  d,  llader.'  L('ip%,  1832.— SDrof:  '  Riub. 
Ikidnr  gOK-  "1.  BiM  toller  Huiide,*  Omm'a  Grsithtja/g.,  183fl,  Nr.  3.— Mollpr, 
J,  O,:  'llydr.  Iionioop.  Taiwhenk  d.  Thi.irbcilkdp."  I,pip«ig,  18.10.— 
MitllcT,  Jac. :  'Di»«.  de  Aq,  ITomiii.  Ubu."  Kitd,  1831.— Muller,  Fr.:  •  I>. 
Cbolern  ij.«.w.'  ViennM,  1832, — Mimdc,  (Tnrl:  ■  ik-wThreibg.  d.  Unifbgr. 
"WasBtrblmiat.'  Lt-ipjip,  18.37. — Xnwe:  '  Aiitib»dria>iiB.'  Iri'iimig,  1833. — 
Of  rial,  K II.  Fr.  Clir.:  '  Hit' alleraoucBleu  Wuawrkuri-ii,'  CJunrtaUchr,  80 
Uefte.  Numlwrg,  1*2(1-42.- Id.:  'Victoria!  Ksllw.  bat  d.  Cliolwra 
bMiwtl'Ibid.  1831.— Id- :  '  Paler  Berubajdals  EiawB»ienl<x!tiir.'  LeipUl;. 
1834.  — Id. :  'V.  Pri«sauil:!.'  Leipiig,  18.14. —  Id.:  'D.  Kampf  iw. 
Xlodifoluiciia  u.  Dr.  Aquarius."  Niimbg,  1835. — Id. ;  '  Qtvcb.  A.  Waawir- 
hoilbdci.'  Lfiipiig,  1)<3R.  Id. ;  '  Mniiic  Land-  imd  Wftwerreiee  xu  I'riensiittx.' 
Niiruberji.  1837. — Id. :  '  Freudi'ii  iind  Leiden  der  Waflaerbeilko.'-— Xiinibg. 
la'W,- Oaanii;  'I).  Waawrhdlk.,'  //u/.»  Juum.,' 18.10,  Jan.— Pinal,  K. 
'W.»Ulimolv.  b.  Kiudern,"/rit/.>j;,  1830.  Jiili.'- PiUcbaft  in  'HuW."* 
Joimi-,'  1^1  nnd  183fi.-'Pu1«t  in  'CMpsr'n  Wncb.,'  163&-^  tnd  U 
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fl.:  'Wmw  tlrnt'o  iVailicb  n'lcbt.'  ZaiU,  late.-Kowb:  <I). 
Qhokra  in  Berlin.'  BrrL  1^1.— Itoider:  '  D.  Cbol»»  i.  Wien.'  Bed. 
1831.— BMner :  '  D.  Iwlie  Ikbnndluag  A.  Oliolnnt,'  Catp.'t  Wmh.,  18-16.  H. 
e&a— R«UM,J.  J.:  -Mod.  Sj-irtflmp."  Stuf.tp.  ■nd  Tub,  1831.— Riebter, 
aP.  W.:  -D.  Krtfte  a.  h.  W."  Fric^llMid,  1830.— Id. :  'Vera.  x.  wi», 
Btgrosd.  d.  WMwrk.'  Itnd.  liKSS.— Id.:  'OE  Empbelff.  d.  Wiw«ir)i.' 
lUd.  1880.— Ricbl«r,  A.:  'D«r  erf.  Bailunrtt.'  Vi»Dna,  1A34.— Kf)b<trtB, 
R.:  'Cold  Water  in  Cholorn,' Zrnirf.  Med.  (laa..  1«U.  Buppl.— Itothniniin : 
'  Uai  de  Ai}!!*.'  Drr.  1888.— Ri-ver,  Pn<dTgi>'r:  •  HjdrJMi^.'  [.c-ipn;;  &nd 
KnmbfT-  la-H.- Riul:  *  l.Vbur  d.  Cbolaa,'  BitI  .1832.— S«ch»,  J.  J.: 
•Med.  Alniwi,,'  Jab;gg.  l«l!MS.— Id.:  'J^brb.d.  L.'Utg*^ii.  im.w.,'  1837. 
-Sehkfaromlir  ;  'Du  Frift.  Kffiuac."  Pbitb,  183.1.— Scliwto :  •  ftwbtrertigfr. 
d.  WuMriirilk.'  Sondi^rb.  I8»:t.  —  Si^Lnulem:  '  Btub.,  Erfflbrun.  u. 
PipihiWitT '  Munitrb,  l^H, — .Siub^nhnnr,  Jitt, ;  '  I>.  iifiliiid.  CbulBru.' 
liTipii^,  IKJl  ;  nim  b  //a/.'»  J.,  IS34,  p.  77,  (uid  June  1831.— Simon,  L. : 
*S.  rEiu|ili>i  d«  TEau  »  I'Exl.,"  /V,.r.  Mfd.  Fr..  ttr.,  18.13,  aiT.— Smilb,  Tb. : 
'On  Influnmiiliim."  lJi».  I'bUad.  1881.— Waring.  J. :  'On  ibu  Effpcw  of 
DrinkiDg  Cold  WaWr  in  Wnrni  Wnfttbtrr."  IHiw.  New  Yorli,  t**.?!.— 
*  Wawcvbudilvin,  das.'  Eimuii(-'U.  14.38.-' WaAaerrreond  v.  Mundo  redi);.,' 
Uu^.  I.  It^lS.— W«iMi,  J.  J.,  Thii^riirzt:  '  Die  acuHtDn  Frfabiy.  «iif  d. 
Gebieled.  WuM^rblb.'  Bti>«1)iii,  1>^17.  -Wnliingor:  -  llvdrolo^ii!.'  PMraii, 
1890.  —  ZnnMk :  '  AntiMtJbydriiuiui.'  Leipii};,  1831.  —  Oi-rdy:  '  B^b. 
Esp«r.  •.  llnfluence  d**  B«in»,"  Arch.  Gin.  d.  M.,  1838.— Tiirclt :"  ■  Tr,  do  la 
Goutt*.'  Puw,1837.—l'lricb: 'WuBi-rbebBudluiigdcB  Croup,' r^.  fPocA., 
1837. 

1840-)S13: 

Abdj,  E.  S.:  "Tbe  Watn  Our*.'  I..ondoa.  6tlp[ii.— Wew,  J.  T. : 
'  AalrinmdB,'  X.  Watirfrd.,  Bd.  I S.  174.— B&tduu : '  L'Hvdtnp»thie,  etc.,' 
FkrifliBnillttR,  IMl.— Id.  :'i:;u«ri*ond'iiii(lajid«S,TphiIi»,'  Kramtn.  MM,, 
jiiaU-t  IMl.  BuTcr:  'K.  W,  gi-gen  Cruup."  Vaip.  Woch.,  S.  382.— 
Bmiai:  (.Hi  GiMfenbnTg,  Wont.  rf.  Se.  Mni.,  ll«4a— BirJiing,  Ft.:  'I'nb. 
d.  U«lTi!rf.  di»  Job.  Schcolb.'  Erfurt,  OtW.  184i.— Id. :  •  Uob.  d«n  Knfluw 
d.  WuMrbeilk.  Mif  div  ubrixe  MfdJcin,'  Wat-rfr^-,  S.  87,  I8i3.— Bigd  : 
'IUbimI  Ft*t.  de  I'HjdroaudopHlbii.'.'  Parw,  Bailliire,  IMO.— Bf  uine :  '  D. 
WMBrfwOnMtli.  dM  V.  Prie«»nilt;  Drwden,  1843.— Rriick.  A.  Tb. : 
' R»tiM<y»ph  Apboriamnn,'  Hvf.Joum..  1841,  Jan. — Bubo:  'Elgeraburg' 
a.d.  rfnllwi— iibiilUnnlillrn'  A.  A.,  1840,  Nr.  79.~Bilrckii<^r:  ■  !jebl»irm« 
WoMrfcriluialaltMi.'  Brslau.  184I.~Capuran:  'Anu.  d'OUitdu.,'  1847, 
nan.— ClaHwii.  il.:  '  Wahimii.  I'slnJiiw in d.  WKscrbcilk.'  Ooli:i},iii^.  1840. 
— Cbridgv:  '  llydruptilb;.'  ly^»don,I84l.— OidlAoi,  in  ihv  'LaniMTt,' 1843, 
L  Sfl.  1.— (^MUltrr,  in  'Or,  mvA.  Wmi..*  1811,  Xr.  6.— OuUy  and  WiLmn : 
"tbe  Itengemuf  Water  Cutp  and  iM  Elflcac?,  Ac'  Loudon.  1843.— Ucvill^: 
'  Onn  of  Two  C«M»  of  Cli>ami.'j;iri-.  UiJ.,  1811,  SuppL.p.  S67— KMrirh : 
■Otftbitwtg,  wi«mi«t.'  r4i<iM*«  and  Ravic,  1840.~IhipMqBi>>r: '  Dm  t^iu 
d«  SoHTM,  etc.'  Pari*,  BaUliiTP.  I84U — Ebcn:  ■  Ueb.  d.  BlutKhwir.,' 
WatmrfHU,  1642,  iL  S.  308.— Egttbar^:  '  I'oce  t)M([  om  d.  Phnuiuka 
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VAndknr.'  nopnnliaj^,  IWl.— Ehreubprf,  Ileuir.:  '  Annehtm  ».  Orafin- 
hfTg:  I*i|iiiitf,  1840.— FJBfc-el:  '  D^^  I'Hydrotlifip.'  PlirU,  Bethel,  1840.— 
IVunk,  -MArtdl:  ' \Vii*MTkii«-n,'  A7i«,  TaKhm-Enpydop.,  1R40,  S.  734: 
aim.  ill  Hix'^rrfrd.,  |h|1'.  Nr.  ll.tffl;  IS13.  Nr.  15.— FninkcLLudw.:  *  TpIj- 
U.  Anw.  U.  k.  \\'nM.  in  clifcm.  Krankhcii/  lli-rim,  1840,— Id,:  '  I>.  Wesmn 
in  d.  Ilc'iltf.d.  Ilypcwhoiidm.'  IWltn,  1842. — ^Kranman:  'On  Wnlpr  Our*.' 
L(.iidoo,  1M2.— Fril(,  J,  J.:  'Jalirmbor.  U.B.W.,'  JV.  Wattrrfi-J.,  XH-X'J, 
i.  S.  43.— Fritaehe:  *  .MilihHljrn.,'  jV.  WoMfrfrd.,  IS4a,  ii.  8.  ICS.— F>i«ll- 
kriLM:  'D*  A.  Fr.  in  Ouf.  VuIubt.'  \m^.  1844 — QaraTftplia.  Ipu-:  '  Drl 
llitgtio.'  Uiw.  l'«vin,  iNlii.— <tei)irM>y:'Th^.  otDiftt.do  IKna.  Fr.'  Pom 
A  Mouwon,  lfti3.-0!.iicli:  ■  Kraiik't-oVriihlB,'  S.  WatmrJnI..  ISei.— 
Oou»A) ;  '  Du  Clml^rn  SIoiIhu  ut  d«  •-  TmilciiK-iit.'  ArtA.  d.  t.  Mfii.  iitlge, 
\ii42,Atie- — (Jrnfiaiffld:  "  Omfciitierg.'  L.-ijini(r,  1S12.— (imhom,  Thorn.  J.: 
'  The  Cold  Water  S.veU'iu,'  London,  1S13, — GrilmiBr :  '  ^'uullulllld<^  Ifjdtw- 
lli«r»i>in.'  Din*.  Liju.  1^1.  Oriinhnl :  '  Hn  VirL  Fiiff.  Tlinrap.'  Dim. 
[*ni)ru(\  tB43. — OuorMUt:  'Diu  Irriguliatiii,'  Uaz.  d.  Sop,,  ll*4S,  mai. — 
(intmt:  *Z.  Iirhre  v.  d.  typli.  ni>Wii.'  Lpipz'w  iind  Higvit  1^43. — Ilabort 
'  l>e  Frigons  Vi.*  Kml,  Itrrliii.  lP41.  linbeta:  'Exji.  d.  SjbL  Uydr.' 
HciuiwU,  I84S. —  Hull,  Mamhnll;  '  IHhomrk  »r  thn  Norroiw  Syittnm,*  IjOD- 
doi],  1841,  cb»p,  li, — IT«okiTi|i! ;  '  K,  W.  K^gea  OL'biinu.-RIiilpi,,'  C«fp, 
n'orAentrhr.,  1(MI).  S.  7"i).— Ili-idmhiiyn.  H. :  'D,  l'ri<«<n.  Wmnrrkiirpu.' 
MurienuBPiIer,  IBW.— llomig.  Alfr:  ■  Bttdt^lwricht;  .V.  WoM-f/fL,  1842, 1. 
K.  0>l.^llin>chiJ,  lli'roli.;  '  Ujdrinlirn  od.  lU-fmindif,  d.  WMmrlii-ilk.* 
l.iTi[i/ip,  Wigaiid,  IJtlO;  3.  Anil.  iml.^Honior;  '  liobor  l'riii«(miii«ir»  \Sei\- 
methodo.'  Muiiioh.  I'^IO.— HuWr:  '  Jiibn»W.,' A'.  Waurrfnl., ISii.  li.S, 
31.— IlmtinBii: '  t).Knltwn>*flhfiiaiiMl.iii  Tlfiii>iiHii,'lS4l,— Kalilprti'FMDifi* 
Urtlietlv  i[Wr  WaHaerhi-ilk..'  H'eitrnmebei't  Beifrage,  Mai  u.  Jiuii  I'M!. — 
Knynnr:  '  Aiinicliti^n  ii.  ICrfnlining.'  Anraii  (SnncrL),  1S41. — KlenckpT 
n.:  '  EutwurfeiuM  neuen  italurjiliij,  Systeius  d.  rat.  Hellkunde.'  Itrun*- 
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4l!. — PrtuitiL-H:  '(.'^ildiii  Pilyria*l«,'iwii/.  jVni,  6'nj.,  .\pril. — Vidan  :  '  Oon- 
nid.  gAiitfr.  B.  I'HTdmtlu'r.'  Gunevn,  1*11).— Winner:  '  \i&  Glace  c.  Agent 
Th^rap,."  Cumpf/Havt.  de  rAc,  t  aO,  p.  COl. 

IBGO. 

Hribn,  Th.:  'Die  Clioleni  ii,  ibre  BelMndlunj;  met  k.  WV  St.  O  alien, 
ScliQltlin  and  ZoUikafur. — llaUmnnn;  ■Zwni  niit  W,  belmnd,  Fiillo  v, 
Abdom.-Tjplmp,'  Onblonj,  tt'erle. — Johnwn,  Ediu. :  'The  Hjrdropatliie 
Trentmonl  of  DinpuBt-a  Pi-culiur  to  Wouiuii.'  Limd- — Kahl,  Karl :  '  Jalirb.  d. 
Was»«rheilk.'  Ilamli.  lIoiTai.  and  Hainpe. — Niedcoriilir;  '  tteaullAM  dor 
Wiuuuirkur.'  Scbwi'Miiiti. — Puliior.N.:'  Wn.BS(srIic-ilk.'  Magdfburjr. — Sliibl- 
inaim ; '  Orimdziiped.  Hydwther.'  Humb.^DAjronel  :  '  Derilydroth,  appl.ii 
rUludr-  Jye  Alii^uSs  Stiip,,'  das.  il.  Jto/i,,  No,  JiS. — GaiTpt:  '  llydMpntlij,' 
!.anrft.  Jan.— Iluinpatfi-,  Edw, :  '  Cold  Wntor  in  Chronic  I>is«i»B,'  I'nii:  M. 
unrf.S.Xuni.,nvi.p. 427. — SSlonn,  C.F. :  'Cold  Itouclieln  I'rcmoltiiff  Abwrp- 
tion,'  ManlJilt/  Jiiurn..lhx.^A^Df:\i!T,  L. ;  '  Kitltwaui-rkurnn,' Jm.  Ann.,\\, 
p.  108.— S tackier:  *  TVaiU-m.d.  1.  F.  Typh.au  derii.DiV"^,' foe  Mtil.'Chir., 
vii.  p.  78. 

1861. 

Amusaat : '  line  "f  VVntw  in  Surffpry,'  Oas.  d.  H'ip.,  No.  17.— Aacbkot- 
wbcnaky.  A.:  '  Kali«  llatidbiidnr  fiegien  Na«eub]u<<.-n,'  Mrd.  Ztg.  Huttl., 
Nr.  ao. — lli'hr.;  '  Uiiiletincbo  liiider  (•-  Klipumalinmufc'  (Iiirn.-lJmrre: 
•  BfttlLs  and  Irripition  in  Aml4'  l'i>jrIio««,'  Gaz.  Mfd.  d'  7Vin»,  18W),  No.  2. 
— <'*niol :  (luK.  d.  Hop.,  No.  1 1 8. — Demartiii:  Mcv.  Tliir.  du  Midi, 
Noa.  II,  IS— Durand  Fardel:  ' Hydro lo([ic,'  Vn.  J/iW.— Krfiirib,  A.  F.: 
■Theoricdoa  WaBBerheilwerf,'  Hnmlmrg. — Fleiiry:  'Old  Si^iatica,  Ac.,'  Un. 
MM..  Nn.  22.— Id.:  '  Douelit-s  in  Chlorosia,  ic.,'  AreL  i7Ai.,  Jan.  few. — 
nibBTt:  'Coup.  d'lEil  8.  lllydrolbdr,,'  BuU.  O^.  dx  7"Wr..' p.  iM*).  Id.: 
'  Rapport  «.  niydrotbtfr.,"  Gas.  rf.  II6p..  No.  114.— Olaicb:  'Wicbtigk.  A. 
I'luB*-  u.  Sfebrtder.'  Munich.— Johnson,  II.  F.;  'Unteraucb.  iib.d.  Wirk.  d. 
k.  W.'  FroHi  the  FnKlish  by  Schsrlau.  ^t^tliu.  — Liibaiiski :  'Kxain*n 
Pbyriol.  dp  rilydroth.'  Lyuna. — ~Raf»:  'Athmopatliy  and  Hydrtipalhy,' 
London.— Vi\' art:  ■  Ktudea  I'ratiqnm.'     B»ui:g. 
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Dock :  '  Anwernl)!'.  d.  k.  WaMcrk.  im  LM«r»lb,'  Pr.  mrd.  i'rr./tg.,  Nr. 
aa— De  Ontelnfiu,  H. :  '  4iifllqii«»  Mota  8. 1'llydvirth.,'  Gas.  d.  Hup.,  So.  .10. 
—  Vitmj,  L.:  'Traill  [iriiti[|U(-  tl  riun>niii>  d'llydrolh^r.'  I'ariH,  Lub^  — 
Qvettet:  ' ComiiiiUrnlion*  jT^n.nt  pr.  k.  rilytlMthi^r.,' /Irr.  Mfd.,  tnai.— Gitla- 
bnt  drnwcourl :  '  Ihf  I'lIydrolJi^r.  d.  I.  Mai.  Oliir.,'  fJia.  MM.  de  I'lu-it, 
pL  37)  iT. — (lullir:  '  WMBorboilk.  bni  cbroit.  Krankh.'  From  thn  Ivn^tliiih  hy 
LeboBMn.  Oologno,  Oktor. — Hallinaiio,  E. :  '  Waaitrkurvu  in  FrtiiwD- 
bMiUdtai.'— ■  VorU.  d.  (iet.  f.  Oebumliiitrc  in  Ucrl.,  II.  &.-  K>lii,  K.: 
'B«h«Bdl.  d.«culeii  Kruikii.  mit  Wu*«r.*  Hamburg,  llnfToi.  tmd  Camps. — 
MtL'UmliuiK:  'Die  WswtrJiiir  gfip^  d.  Krarikli,  d,  SHufer,'  /V.  mwt  I'rr.- 
3ig^  Nr.  40.— ScbnMdMi  '  Itmuitate  d.  WnMorhoilBnutalt  (Holiwailwr.* 
LawIm.— Schoretfia:  'D.  "WtaaeiUeAmtaUAliMiiiPia.^ M.-Z<g.Ba4el,'S,t.  10. 
— t}ilicti««d'IIc»i>urt:  ■  M<Sm.  i.  1.  Siidntioii,'  <iaz.  Mhl.  d.  Lytm,  No.  :L— 
PlenuigeT:  '  Ueb. Grnfvubirq'/ZnfArAr.  ir*.  ^,,  Jau.  — Dv  ViUabu»ii:'Qa(.d< 
Mkdr.,'p.  3(t><.  Illnilp:  'Ilcii.r.  x.  WaMorlwlk.'  Kompton,  Dannhf^inier.— 
Anaila^:  '  llvdropatiiy  an  Applied  in  .\out«  DisosuM.'     Loodua. 

Al1l^t•f^  T.  D.:  ■L'Ehu  (Voldo  daito  tw  MuUdi'w  Aiffuos,'  BiUI.  ffe 
rWr.,  ort.  nor, — Erfurth,  .K.  V. :  '  Vorbiiiduajj  doa  Waiatrhoilterr.  mit  Jer 
•ebwed.  Ileil^mnaj^uk.'  Tlamburfr,  IToA'm.  and  Cainp«  —  Falrh,  C,  Di.,  in 
JlTtk.  f.  X%f*.  Jleilk.,  xii.  Heft  l.-^KHiiconoenii  ])ufr(Miio;  '  Applic.  do 
ITau  ....  dwii  la  F.  Typb./  VVn..  No.  120.— Faure,  •  Gold  Iiyeuiioos  in 
Ubvinp  Aflwtitiiw,'  Arrh.  Oin.,  iniu.— l-'leury,  II,  ttansl.  bj  Soborlau. 
SuUin.  -Ilalin,  L.  K.:  '  Diobeut.Natur-u.  Wawi^rWilkrindv.'  Mafrdcbui^. 
—Jturttf.  Mii/urjn'iR.  OtgunilKfU*i>/t.  n.  Ilrtlknndf,  nlitCTi  b,v  PutKr  and 
A.  Kotbcu  (Scbiitlcr).  Lej*:  (runcml  ObmrTnlioiui,  lUv.  Mfd.,  oct, — 
Xiffen:  '  Wajwrrkur  b.  Syphilis,'  Schmtdt-'t  JiArb.,  Bd,  (1>,  S,  M,— 
Sctooidcrr  'Ihd  (llfiawcili-T.'  Lutdaii.  — Moucbet ;  '  l/Hjdrotlii^r.  d.  I, 
Cholera,'  Brr.  MM..  in>».— Pa»nwer :  '  Uericht  iibord.  W.  H,  A.  Uman,' 
Jf(J.  iOf.  Buttiand,  Nr,  18.— Pwlri :  '  WiaMnucb,  Brgruuduu;;.  d.  Wamvt- 
bilk.'  (.V)bl«ni.  Itadphsr.  -ijandra* : '  Applic.  d.  1.  Uliir«  d.  1.  Trpbu*,'  rj«c 
d.  itip..  No.  13.- SicvL'kinK,  A. :  '  Der  Kiiill.  d.  Stunbid^i  auf  d.  Pida, 
ArtKf.  jf*m.  Art.,  i.  %— TurcJi :  '  Cold  and  Warm  Itatlui  in  liuuiniiy,'  Jbi*. 
Mtd..  MSa,  Oct.— Valleii:  '  ItttHuluU  comp..'  Cil  .t/iU.  — Vidsrt: 
'l.lljdrfiih.  d*oi  TADjiina  poctorin.,'  L't'n.,  No.  2.  — Warrm:  '  Douche  in 
[ncaiwrahil  llvrniA,'  AVw  I'oril  .Vrd.  Mvn/Uy  JoitnMil,i.  12. 

18M. 
Btnkoid:  '  SrJmibnn  an  Praf.  Drat  to,' A  X/imK,  Nr.  14.— LnhiDann  : 
•  Deh.  IJT  bit  r°  w.  8iub«d«r.'  AnA.  /.  ^m.  ytr«.,  L  4.— I.ubaiuhi :  ■  Do 
rnydinth>'r.  cocninn  Mfiih.  IViiiK.elC.'Oiis.  .Vfd.Jn  £jniM,No.  0,  p.  Ift?.— 
PMri:<JabrMb«r.r.UuUch.-|W>3,/>.A'/>iia,Nr.37ir.— I>ftaflcr:'Jalin«W. 
T.  A)«KUiiknt«d,  />.  A7.,  Nr.  10,  i;.-rolockj,  R.:  'D.  WMwrhviliu,  id 
BraMlimdib.'  Dmlsu.— I'reus,    Ed.:  *Mctii«  EmdMlnuig.  u.  Krfahruii)[.' 
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Bortiii,  Ituckur.— ScbildtHcb :  '  W'lumir  p^a  Ilerihvpwlr,'  ArcA.  /,  fitm. 
At^  i-  4. — T^rnann,  It.:  '  Di«  W.  II.  A.  ( 'nntnn'bruiin.'  BtmUu. — 
BSeber: '  Untera.  iib.  W.  b.  iiiiierl.  0»br.'  Doon,  Weber.— Amotl,  J.:  'Ou 
tliD  Inllupiinn  of  Tt'n)p<iraturv  on  UnnciT,'  Xftd.  Timet  irnd  Gat.,  Nov. 

Benek^:  'D.  Wirh.  deaKoidambaden.'  Giitfmg.— Dpckmi  Ilunnielraich!' 

•  Bohnmiluiis  d.  Choli'm  mit  k.  W.'  lULiUir.— Fiiwhliof,  J.  W.  :  '  Ifcricht 
Ub(T  da*  ViTf«lirt"n  in  dor  K.  W.  Itrilnnxt.  Liinkiiny  uji.w.*  Pentli. — 
Lnhmami.  L. ;  '  Ui-b.  Siiiliruicr,'  Kmeke't  Arch.,  a.  I.— Id. :  '  Iti-jullau,' 
Dri'lfhe  Kt.,  Nr.  43  ff. — IViri :  '  NnHw  ICinwicVpliingiin,'  Pr.inrd.  Xfi/.,  1.— 
KichlL-r,  C.  A.  W  :  '  Hie  WiuK-rkun-u  iu  ibrvr  winspHiicb,  u.  prakl,  Uodeu- 
liing.'  nnriin.-  SpnnjrW:  J'rrtimi/U.  lirr  rf.  Ai/iir.  fir*.,  Wctnliir.— (Imllcn- 
fd»:  '  D.  Kinfl.  VMOiuotor.  Ni-rvwi  mif  die  Ttiniporotur,'  Xriltehr,  f.  ntt. 
Mfd.,  L'-  S«r.  vii. 

Wfomr :  '  Du  rUydtolbfr.  daiw  lis*  FiA»r(i«  Typh.'  I'kria.— Fieufj :  '  Da 
U  M«dic«t.  Hydr..'  -Wwi.  drt  mj,.,  14IW1.— Orillo :  'Swteras  idrop- 
prBttio),'  it,  «d.  Milan. — Gutilh:  '  (Ti>b.  d.  Eiiill.  d.  WuHwrtrinkotu auf  d. 
8toffw«;h»el.'  Wi«ibndi-'n. — Lelinisnn :  Arch.f.  grni.  Hr4.,  lii,  l.^Dondoi*: 
'  AufeftujfHUfT  diirch  d.  Ilftiit,"  lialn.  Zt(/..  iii.  ^6. — ErlentiiayM :  '  E&ltw. 
Behandlung  d.  lUl^briwnr,"  Med.  Xl.g.  d.  V.  f.  Heilk.  in  l\euiur>t,  Nr.  20  u. 
20, — Id. :  *  fob. d.  Uiilnrbringiing  tilf«loiig>i(ili>rHir,'  ibid, — Fleiiry :  'CltoiqiM 
Hydrolb.  do  ItellpTue.'  Purin.— UiUHbi-rl  d'Hfrcourl :  •  D«  Efleto  Pbyniol. 
d^t.  p.  I'Appl.  dc  ri'ku  Kroidc,'  f/as.  Mid.  rf.  /.y.tt.  No.  21. -I^hronnn,  ill 
Arek.  f.  wimi.  Ufilk.,  \\\.  1. — Petri:  ■  Wiixwrkureu  b.  Irn-ii,'  I'»/vh. 
«)r«5p.-m,Nr.r.,-  BicUter.i;.  A.W,:'IJiui\Vii«i-rbiieb,"  Berlin,— Vid»n ; 

•  Influence  of  tIydroth<»r«p*iil.ica  on  TolerwiM  of  Mwlicinw,'  L'Uniun,  No. 
19.— Worltieiiu :  '  U^tlr^  aur  I'Hydrotbtfr.,'  Reo.  Mid.  Fnm^.  rl  EIr.,  31  ocl. 
— Itowicri :  •  Inst,  da  MM.  I'tai.'     Pnrin,  18Mi,     I'foiu  tlio  Italian. 

1M7. 

Moel«r:  'Untars.  iib.  d.  KlnH.  v.  Trinkw!t«8«r  Kufd.  StofTweoIuel/ jJrrA. 
/.  wi«,  Heiik.,  iii.  3. — Eiubbcrg:  'UubiT  WnsgnrnsBorprion,'  Hdn.  Xtg.,\\. 
2,  —  Kiihn  :  •  Ueber  phjMol.  Wirk.  d.  Bitder,'  Bain.  7Ag.,  l\,  10. 
— Skudn:   '  Ueb,   Dnupf-  u,    Wnnnenbadw,"    Bain.  Zig.,   W.   4. — Turck: 

•  Memoir  on  Prolongwi  fialbn,  &o./  Bain.  Ztg.,  iv.  4.— Andriniiii :  'Notice 
S.  I'Et,   Hydr,  de  Ilriim  de   Pari*.'— ItecquiTel :   'Sur,  Aiumiufrboi-,  rtc..' 

Gat.  d.  IfSp.,  No.  04.— Ifono,  L, :  *  Bur.  db.  d,  W.  II.  A.  xn  Itenolwlo,'  Amt. 

Univ.,  jiin.— Butfalini,  'On  Son  BstbH,'   fraa,  Tom:,  21),  30.— X^ttiselburg : 

•  L'Boof  W(H*r  inliieTreslnient-of  Fevers,' .flmw.J.nwn.,  July.— Cbiopponi ; 
'8liidi  etc.,,'  .inn.  L'ni>:d.  Mfd.,  ngntt,  nnv. — Collin:  'Kl,  pral,,'  Mem.  J. 
Hop,,  No.  M,  — tliimpeis:  '  Beilr.,'  IK.  m,  H'och.,  11-SL'.— Jonee  and 
IJifikiiinon :  '  On  the  Influiuci:  of  Hold  Wafer  on  thi>  Girculation,'  Itril.  Med 
Jiium.,  May  a.f.— KuUn  :  ■  Physiol.  Wirkung  d.  IttdtT."  Bain.  Xtg.,  i\.  10" 
— I^we :  *  llydmpntby.'    London. — Lehmtinn :  '  Pie  fjooltbermen  u.  d.  fair. 
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Wan,'    G<itu>w«ii.— Mncniio.*  '  I«(ot)«  d.  I'HjdroUidr.'    Paris. — Uoaler: 

*  Uwbw  iio^H.  WMK^T^br.'  Gvkr.  PmJsarlir.  GiiltingMi, — PingU-r,  W. : 
'  fI«ttTHf»lir«n  in^rea  Kpilcp«ic,*  Bain.  Xtg.,'n.  2&.— Rowit:  '  Dsls  Vt'tttet 
ml*  Hciimllul  in  clu«n,  Kruihh.'  Prtgrun.— Sr.harlau  :  'Kiln.  Millheilg.' 
Brtiio-— Jwhnellpr :  •  Kalte  l,uft  u-  ka!i«  W.  Iw!  Kiudt-rkronkli.,'  0«r,  Zlf. 
f.  KmAriuilktindt. — Sntj^Rn:   '  I'hnrmniindynftmik  diu  Waituirs,'   W.  med. 

HV*.,  Nr.  If.— Sp"ll:  'Z.  HjJrotlier.."  iV.  vttil.  Work.,  Nr.  I.— Weimt. 
kupf:  '  WiA.  d.  KaltTCnsHrkiir,'  fia/i).  »y.,  iv.  7.— Wnodt:  "D,  Einfl. 
htdnilbuT.  Eiiivii^bluufri'n  >uf  d,  SlufTwerlit^t,'  Arrh^d.  V. /.  grm.  Art., 
iH.  i.—lUg]uf,Hi  'Ue  Fri)?.  EH".  Piijaoi.  Dia."     Lip».— aitodd,   in  AUf. 

H:  mtJ.  Ztff.,  &  OB. 

186S. 
Bd«irtn«i:  ■  De  I'Aqua  Fradds.'  Ocnovti.— Gklligo :  'De  t'lIjclrothAr. 
M  Ilalie,'  Jtwit.  Ai  fVojfr.,  So.  13.— Arqii(>,  \]vx.  Em.:  ' Coiind^rsliona 
OtntnlM.'  Puia. — Uiurcelli!  Duvi^^nuui) :  '  Manuel  d'lIydroUiidr.'  Dor- 
dMiu.~~DuTtl :  'TiBitomonl  d.  rEpilopBc,  ale.'  Paris,  18ft0.— Fleury : 
'TniteoiMit  d™  V.  lutono.'  Pwut-^Kriryiwr ;  *  Ii«hsiidlunf(  d.  ijyphili* 
ajL.w.'  BfvUn.—OrkfonbvrKt-'r :  '  Miithi'ilimgvrii  t.  Hcbindlor  ii.  t.  d. 
IteclwM,"  Bd.  1.  Olioilt*.— MiMler:  '  WdrroeVolHiftdM,'  VirrA.  Arth.,6.a. 
S.  Ail". — Prni»:  ■  Phj»ioI.  UnU-rs.'  Ikrliii.  Itidttvr:  '  Noui-re  Mittli«i- 
laugfu.'  Bvrtin. — Rowr :  '  D.  Wn^der  in  ni-iji«'n  KraDkbtn.  !!>;«.'  Prague. 
— Vick:  '  D.  W.-lUilverfalin-ii.'  Sttittiii.— Uruwn-Seciuanl,  in  Jount.  4* 
SifM.,  3,  I,  p.  fiO:^.— l-1t>ury,  I.:  'Cold  VV*t«r  AppUcslious  aud  tbt'iT 
Inflaence,  ic.,'  Le  J'mj/r^,  p.  387. — Lebiumiii ;  '  Uoutr.  Neumlgie :  fcuclite 
EawkUmgeB,'  MnL  C«U,:--/Jg.,  No.  3. 

Ilniry,  I.OUU :  '  Du  Tnitinnnnt  Hjdroth.  dn  la  PhthiMv  Piilni.,*  •/riur*. 
4.  Pngr.,  20.— Then:  '!)««  wwme  Ite.],'  Amll.   IrU.-Bl.,  Si.— HatrKpibl : 

*  Dm  WBrtn«  IWd,"  W.  JP/.,  SI.-  -^'iivhow  :  '  L'obcr  d.  Undcn,'  rin*ow'a 
AirA.,  XV.  IWl  I  u.  2.— Oonok*:  *  Nnuhpims  8oolUianDra.'  MaAiint-— 
fiffronrl:  '('onfi'r.  Clin.'  Pnri.i.— Cliu-lpn,  0.  M,,  'S.  I'ldiopiinolcnpia.' 
B^a.— OvUy:  "The  Water  Giire.'  I^mdgn,— Mwrmann :  'Qii^UwatMr 
all  llftlmittet;  Or^.  f.  g«.  UrUk..  Tiii.  1,  S.  la-Duvkl:  ■  De  I'Eau  un 
lljdtotWr^'  Mm.  4*  Sr.  Mid.  rt  Pi.,  p.  S60.— Jamm :  '  Da  I'EljdKitti^r. 
wiw  Aufwtr  ct  Nriroiir,'  Uh.  Mid., 'ii-Schuhiu  and  Bficker:  ' '£.  Uy 
dfOtbtr./  Med.  Cmlr.-Xljf.,  xsTiii,  1.— Turtivitl :  'Joiirn.  du  Progr.,'  No«, 
4,  5,  ft-Traub*:  'Z.  Kohmidluiig  d.  TjphW  Ii.  KL,  1800,  No.  fi.— 
RmitlMa:  'Da  I'lnH.  d.  1.  tnulour,'  Monip.  Mfd.,  p.  2%1.  -B>iqu«i :  "1>. 
de  l1IyiMri«.*  Puu. — Bfocart :  '  Du  Bwn.  Av  b  Liourbe  d.  Ic  Trailnn.  d« 
U  F'di^.*  Pari*. — Rotnr :  '  Dia  Krfc ilgi-  du  WaMrn  in  aruti^n  Krauk- 
bilen.'  Prague.— Speok :  '  Rurjwrtemper.  im  baltMi  Bade,'  Arri. /.  frm, 
Af^  r.  8.  4SS. 

BSdnr:  'Did  WaisnlMJlaDslaU  GodMbvrg,'  Batn.  Xtg.,  ix.  17.— Von 
Odonb,  MaiM:  'Dm  Waui-rheitmjUfl.'  IWIin.  (iilleb^n  d'HeroMirt: 
'Nolbe  (w   I'EuMinvineoi,    eic.'    Laval«.— ScliildbacL :    'U^nrht'    ia 
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Schmiift  Jiihrb.,  B.  lOO.^Von  ili-r  Buscli :  '  KiJlwaaeet^Curen  R«jiitn 
Kyphilis,"  ill  BrArenitt  SyphilidiiUigir,  Krlari)^<ii.— Itamignol:  'Vftrbren- 
Dungeu/  i^-.  r'tn2,,f4, SO. — Amlrasi-ii: '  IViir^u.'  Iluiibur^. — Boiu4isrd«t : 

■  WwMerhuilk.  h.  Uiabetu^'  Satn.  Ztg.,  \x.  a— Iteinlinrd  :  'l'hj».  UiUprs," 
Gekr.  I'n-iwchr.  Miinicli.— Spook :  ■  H turibtul>>r,*  Ai-rh./.  grm.  Arb.,  v.  422. 
— Ftuiikl:  'WiirdiKungd.  W.-Cur.,'  Med.  Cfntt-.-Z/g.,  x^\U.  W,  80.  Ijch- 
miinn:  ' Sitnlmjiiir,'  MoUtcJiittl'*  tfntrni.,  rii.  3,  218.— <;Br|>rTiter:  'On  Ice 
Bags,'  Med.  Tiinm  and  Gas.,  i.  p.  107.— Uibus  (<lu  MotjT|].l:  'Tnit^ 
d'Hypifttit!  Thi'mp.'  Pnrit.- -Schdnke :  'Vonind.  d.  Ern>gbark«iit  diircli  <1, 
Winue.'  IlpidtilWrg. — Spt'ik:  'Die  li.  Uoui'litMi,'  Arch,  d,  Ver.  f.  grm. 
Arb.,  S.  432. 

1801. 
U^bwt:  'Da  VAbaorptiou,  etc."  Psris. — *  Mod  at«»c1i  rift,  Prsgcr,  f. 
lloiu.  lljdr.  11.  Biiln..'  oditod  by  AlUchubl.  I'mRuu.— Vick :  '1>,  pcbte 
Priiuwniu-Ijpliro,'  Wisiimr.-Von  Pimireirbor:  '  Ziir  IWinndliirig  ^i* 
BruBlkreljseH,'  Hitzimi/tlier.  d.  k,  k.  (lei.  d.  Aerite.  Vienna,  (hil,  1860. — 
Tnrtivel:  Mvn.  d.  Sc.  MM.  ot  Phanii.,  1)4,  8S.  Dnlmu:  Jourri.  d. 
Mtd.  de  Burdeitttr,  juiu,  juill.,  sept. — Jacdet  F.:  jVvn.  d.  So.  Med.,  13 
mni. — Bnuid,  Krnut :  '  llydrol.hiir.  A.  Typbim.'  Stotliii.— KirejeiT;  '  L'ub. 
a.  WirkiiKgd,  Si(/!uidBr,'  Vivck.  Arch.,iLiV\.  S.  4il0.— Seiumola  :  •Traitpm, 
lie  rAlbuDiiniir.  |),  l'IIydri)tlu5r.,'  Arch.  <!fn.  d.  Mfd.,  t.  18,  p.  490l 

EinTeff;  <Ueber  SiUlitider,'  An-h.  f.  Bnln.,  I  2.— Setyeu  :  'Teiiiper. 
d.  BiiiW,*  Wien.med.  Woch..>i.-  Miirrny  Tli.HnHDn  :  Jidinb.  Mi'd.  Juuj-n., 
May. — Sack:  'Dm  nirk,  na-i,'  Ai-Kh.  f.  Halt,,  i.  3.— ZiiuuKruiaiiii : 
'  Kierpnuulclbtwl,'  Arch.f.  Bain.,  i.  .S. — Ki-il:  '  llnmp.  Uydn)t.bi>r.'  Naiim- 
bufg. — Oohn,S.:  '  llydrotb^r,  di«  Seb«rliicb.'  Herliii. — I.Hidiwdorr,  Max: 
'  BelwiuU-  d.  jmycb,  Kranklieileo  in  ibnini  Bcji^iiin/  Alli/.  It',  nird.  Xti/.—' 
Walthi-r:  ''/,.  (.nliri' t.  d.  Iliier.  Wiiniiii,'   Ftrc^. -iceA.,  v.  Ufi,  H.  414. 

1«J3. 
Plnungiu:  '  Phyaiol.  d.  WiaBorhKiiverf.'  Vieuria. — JDbn  Cliapnuin :  'A 
New  M*t1iod,'  ftc,  Mrd.  Timm.iaXyMi.—lA.:  "The  Kemivlial  Vavvf  of 
to», &c.,' Med.  TVinoijOcl.  17.  — LttUiur,Kob.;'(Jurfby.\ir-tijrbtCtiveriiigii,' 
rn..WA/.— Helm,:  '  BnlnPiitbor.'  5.AuH.  Berlin.- Lerach;  '(iriKbichtcdnr 
Itltlllvul.  U.H.W.'  Wiimbuf);, — Willi^iiliu:  '  llucb.  E]i|>iiriuj.,'  Arvh,  Gfn. 
d.  M^„  juiil.  M^ptpmbrc. ;    Gaz.  d.  Jti!p.,  (13. 

1804. 

Ijmiboaiiy :  '  Uu  Bain  Pri)Iim(p(.'    Strasb. — Siiret :  '  Mtfdwin  llydrotli., 

iVhn.  d.  M.  tf  (Ml.  Mil.,  jiiilJ.— Jolui  CLspuisu  :  •  Vaioniotor  Tborap«iltic»,' 

i.,  lancet,  Juno  4. — Ue  hatiiiir.  Rah.:  '  Lin.  Mikl.,'  71. — Bitiit,  <■. :  'Z.  inn. 

Klinik.'      Boun.^J^nyrade :    '  S.    1.    Moii\'eiu.    RCrtoiei-.'     I'arU.  —  IJufay : 

■  L'llydroth^r.  d.  1.  TuVii  dom..'  Un.  Mid.,  No.  8).—Fiiik«ll>unr:  'Kall- 
wftMerbebandlimi^  bei  OyinleBkraolien,"  All^.  Xtil»flir. /.  Pnj/r/aal/v,  xii.  S, 
A08. — Siin.anui:    'Va  Vi  ot  KB'.   Ualarin  et  Frig,  ad  Vaaa  luuifruuiifera.' 
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Bonn.— StliuBU-r:  '  Ut*.  li.  Wirk,  An  V,  WaAnt;  I'ireh.  Aivh.,  sliii,  S.  BO, 
— Wiatcniiti:  '  Uebor  llurn  u.  HtniBlcffiiUfiBcbelduiig,'  JiJtrli.  d,  fineti. 
4.AtnU. 

1St». 

Seiirfidar:  'Z.  IirJiro  v.  d.  pntbol.  Wttrwubil./  Virehaw't  Arch.,-an, 
VS. — Ewb:  'Bolueoib.  d,  cbmo.  Kraiikh.'  Vinnnm.^l'li'niiigi'r :  'SpM. 
Patfaologic  luid  Iljdmthitr.'  VipDim. — Friwlmvin,  S.,  mid  Itoseoitbal,  M. : 
'Dl  IIjdt«tber.  ill  Nwrvenlffnikb."  Vu'nnn.— Ouoltnt,  A.:  '  l.'UjdrolbSr.,* 
Cat  Mid.  dt  iWr>.  Ifl.— Toiwton  :  '  Coiisi'ldrslion  Ortnfir.  «.  rJIydroUifir,' 
Pun.~t)oliiiu:  'Oiniqun  Ilydrolblir.'  Pari*.— SbIoj  Giroiiii:  '  L«llr6 
Nit  rDjdtoih^r^'  fiflT.  ifAJL— Dvluiaa:  '  IUpon«e  ft  M.  SBliwOimnf,'  Hev. 
Mtd.  FUTiry:  ■  tUponw  i\  M.  S«lc»-OirDiu,'  Bcv.  A/^J,— Wiut»niiU : 
•D.  niMliud.  Wa*«Prtjiiiken.'  Orttrrr.  Zeilrrhr.,  lii.  23,  26,  2P,  35.— Id.: 
'  L'«bi.  kklta  Unuicbliip!,'  fi'irn.  oifd,  iruoA..  ixii.  II.— Id. :  '  IIjdrotLer.  im 
WteWlfleber,'  Wim.  m.  Ti:  —  \A.  -.  '  liuXancWe.  Bi^iinduuft  ebi)^ 
kjdlMb.  Proooduren,'  Med.  Jahr.  d.  k.  k.  0«.  d.  Arr^t.—XA.:  'Unb, 
Ihaipnidar,'  AUg.  Wun.  mtd.  Zeit.~\Mat6:  '  Applic.  d.  Duucbci  FiU> 
bmw,'  Os:.  d.  Sop.,  120.— ].amii :  ■  I^  Pms£,  1e  PWisent  et  VAnnJr  do 
llljKtrotbtr.,'  Ann.  da  FEI.,  Kvr.— IJufny :  '  UbMnvtiuDu,'  Ann.,  juHL 
■oAt. — BM(bi«r:  '  De  riljilrulbi'r.  d.  I'Alii^u,  Ment.,'  ilnn.,  JAOV. — Duval: 
•  Db  rilydrothi'r.  d.  In  Chorm,'  ^nn.  rfr /7i/.,  jiiin.— .\fnnftinuff:  '  L'ob,  d. 
Einfl.  d.  Wiiiiui!  u.  Kalte  auf  d.  tuutor.  FrtiBcbiKwou,'  AnA.  «.  Seicitri, 
a  601. 

1808. 

H«lffl:  'lUndbiicb  dor  lUbnotbor.'  R.  .\ufl«^.  Berlia.— Itiltnr,  B.: 
'U«t>.du  Varhfilteii  dor  TIuul.  ioi  WM«erb.,'  Arrh.f.  wi**.  Urillamde,\a. 
S. — Clmtcna,  F.  W.:  '  Uobiir  die  \Virkmitr"w.  d.  lladc^r,'  ibid.  iii.  4.~ 
Hoflbunn:  '  l\iM'>.ir  or  AWjrption  by  tb^  .Shiu,'  fJaz.  dn  ltin'»,  Ift. — 
JilgeiMea:  'Klin.  Stuitifa  iibvr  Kallwo.'wrbi-bniid].  d.  Abduminnltrpbuii.' 
tjtkft. — WeUiloir:  '  Vi'irbiinci>n  d<'r  ijitzbador,'  ArrJk. /.  kim.  Mtd.^^ 
WiMcmits:  'Leber  baltr  Lnucbliif^,'  Hitnmfftber.  d.  Gn.  d.  Arrttt  rn 
MToi.  — ilo^Kn:  '  Dk«  WaMPrboilTcrf.  nU  Ilnlm.  cbtnn.  Kraiikhnit.' 
EriufKB. — Lerojr  lhibM>:  'Un  ludicatloos  «n  ll^drollidr.,'  Union  Mfd., 
183(X— Uw:  '&.  rt'nf^  dc  I'Kau  Fr.  daiu  la  Tr.  dn*  Fiirm*.'  JJuntpolliar. 
Hniity  :  '  Kpilnpnio,*  Mane.  Mid,,  40.— AchnnDAiui :  '  D.  WiruwivguUtiun 
in  hob.  Oiier.  Or^-uiiH,.-  Dtuttcft.  Anh.f.  him.  Mtd..  (L  S.  f&i.  -BnKt-Li: 
'  [,'fb.  d.  Bidiandl.  Hrbnrh.  Krankbi>il»n  lait  ■r<>lh.  WBrnietMitiipb.'  KiiiL — 
B«rtb:  'Z.  Wiii*erbi.haiidl.  d*i  Typhun.*  IJorpal.— IWni  Itudc:  ■  l':x- 
fdiiMCwM  ObMTT.,'  .iljvA.  &Vn.A'iVM.,Tii.p.306.— BottentuiC  '  IIj'gitiii« 
■t  Thdr.'  Puia.— Driuil :  ■  La  01am  d.  1.  AC  UUrinM.'  I'ario.-  Ono; : 
'L«  B&ta  <ta  Pr.'    Puia.- Cnioehio,  L,:  'Delia  Morte  pi-t  U  FWldo/ 

isur. 

Jiiig«iura:  'Tlieor.  Vot«Iiuli*-D  i.  ikiuid].  fleberL  Krankb.  mit 
kalMn  Wm«.,'  B.  .4n*.  /.  4/iii.  .W«l.,  it.  110-137  «.  3a»-.i:A.- HmhIi  : 
'ThEnpfuUMl   Application  of   tlml  and  Cobl,'    .tf.    /V«m  irnrf  CWrv/nr, 


aoo 
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Dee.  80.— M&rtin : '  t)M  Lotionx  FraidM,*  .Vun/prltiir  MM.,  |)fi.  07  m  210.— 
LemcK;  '  Oalnoologie  u.  Il^vdropoide.'  AacImh.— liraun:  '  Balneotlicnpia.' 
Berlin, — l>upoiiy:  'hua  llMiiada  M«r.'  I'km.—  l'lmiiiiKnr:  ■  rrineipaa nr 
Hydruthw.,'  Wita.  «.«t  BVA.,  83.— Politlcr  ■  Mem urabi lieu .'  11,  18.— 
'\MDtenilU :  *  Ratiouellu  Ik-^iiiidunjf  d.  llydMtlior.,'  IVoclittAl.  d.  Wim. 
Aerttt,  II.— Tliamncm,  Jaiiitw:  •  Dii  Uiwn  do*  AiicU-iih.'  Paiu.— Butdoo 
8u>dar«nn :  '  High  Ti<iii)wrat.  in  Aculu  Itht'iim.,'  Clin-  Sue.  Trantarl.,  L 
f.  S4. — Cjou:  'Einll.  <l,  Tompiirni.  nuf  din  IlirrxKhlt^.*  lif-ipi. — S4»- 
dor*  V.xn:  'I).  n«pir.  Gu^auiianMh  bei  TrriuiH-ratiirTHmndHrungen,'  jJs-, 
d.  Is.  tiir/u.  Oei.  d.  H'.,al,  G.— Weislloft :  '  Kiib.  Sitibftd*r,'  Itrn/tti.  ArtA. 
f.  Ui».  .Vfd.,  ii.  S.  H71  II.  iii,  S,  4ill  —  Wiut«niiw :  *  Hydr.  Ifch«adli»nf 
cliirug.  Knukhciten,'  Ztittda-.f.  pr.  llnllmndf. 

18(W. 

BMi:  'tTeb.  d.Eiiifl,d.  Kftlii,,'D.  A'/m.. !)-«.— Bemlieim:  'DnFUn. 
Typh.  nil  tr^n.'  Strimb.^BmitBninit :  'Z.  Tlipr.  di«  (Ii'lciikrli«um,'  Wim. 
mmf.  Pr.,  Nr.  UfS.— Br&iid,  Knisl.:  -D.  Huilic.  il.  Tvphiu.'  Berlin,— llnian: 
•  l^i-lirb.  i.  Itnlm-otliL'nipio.'  'I.  AuU.— Itolidim :  •  Klimnl.  Tbcmpw  <L 
l.unKnnwbwindii,'  iWl, — (Thapmnn  J.,  ii>  IMt.  MtJ.  Juuru. — D«h&M: 
'Oh  rHyilmtli^r,  Hal  tl  Sdi^nl.'  MBrwillo.—Kn^uenfird:  'S.  1.  DmicIm 
Froidis  rlan.t  rAmenorrh^L-/  'Ph.  d.  lUns.^Mnigrui :  'Quidr  vix  KuU. 
IlTdrotlii*r.'  ]'nri», — Plyiiiufwr ;  '  llydpotb..  in  IJeVrhsft.  KranklirilvB,* 
Wirn.  nird.  Wm-h.,  Ui,  ]{.  lU,  17  u.  47.~Klicli«<iimeietiir :  'D.  tbor.  AawM- 
duiig  d.  kalt.  K'auorH  in  fleberb.  Kriinkb.'  lA-tpii){- — Muidf  r :  '  IWfautdl.  d. 
Tjpb.  «iinlli.'  Un-iftwftlii— Ponte;  '  Db*.  1-^.  Pliyn.  «  P»lli.  du  Fr.* 
Tb&MM.  de  I'ari»,  No,  IHG.— Wundwlich :  'D.  Vwbaltmi  dttr  Elgcnwtnot 
in  Krsnklif<it«n.'  Loipi. — Ornnd,  E.;  'Die  lleiluo^  dee  Tyithtu.'  8Mti», 
—iur^enaifn :  '  1K«  SU-Uunir  KiiclientneiHler'o  x.  Tber.  Avt  Typbiu,*  />niI1 
Klia.,  a7,  "iS, — Cierbdrdt:  ■  Koltwuiwrbnbikndluii);  dm  Abjoiiiiiiallj-pbu*,' 
Wien.  lit.  /V,,  1.— WinlCTuitr:  'Ziir  flyilrotliM.  im  Typbiin,'  iliii.  Hi. 
la,  la.  16,  10.  18.  m,  2.'l.-Bk«'ldomp:  -Ou  llie  Trentment  of  Typhiu.  wHi 
Uold  \V«tBr.'  Jfurtk.  Mtig.,  3;{.  II,  1, — ScbriidiTr:  •  1Inbordi<;  l-IinwirkuDf 
latter  liaiet  auf  CO^  und  llariiflloirnuHifliuid.  im  Typbu»,'  tinU.  Arrk.f. 
Uin.  Mfd.,\i.  a85-3U7.— AliiMon,  A.:  '('^s  da  l-'iMro  gnn,  etc'  Mo«- 
pnllior.— Oppenbeimer :  '  Ilydrolbw.  b,  UiaTrh.  d.  Kinder,'  Hmr.  Inleili- 
yntaU,,  24.— WiiitsniiU :  "1).  hydr.  Ifchnndlung  d,  Ditrtlioo  im  Kinder 
»Itor.'  Vienna.  — Tartivel :  '  HydMtbor.  in  Cliron.  Dinrrb.,'  L'Umon,  23,  SJ. 
— Skvlderup :  '  llydrLilbiTupi-ulicii  iti  Ulcrinu  DinploevmenU,' .Von,t.  Mof., 
23,  n.  2.— Paoni,  in  '11  Morgogni,'  »i.  3,  4.— Cbwiiiird!  M.'Iiniiiuo  Ilydni- 
llifir.,' iV..in-.  .W^J..  40,— rieory :  '  Oliniqni-  Jlydrolhtfr.,'  AWp,  Mtd^9,&, 
28,  .11.- Mniay:  'Lea  l-jtui  de  PnriiL'  Puria.— Wintontilt:  ■  KalunlW- 
((oben.'  Viwino. — Id, :  '  I'ebpr  Knviilx.  n.  Abb>iliinii,'  J?'  mrtt.  WikA.*— 
Id.:  '  Itobandlung  von  Otwlrucl.,'  ZfUxhrift  f.  jir.  Neilkundr. 

186a 

HellR:    ' Bulnfollierapio,'    7.    Auil.     Mlled    by    Krii^r.     Derlia.-' 
Bkiin :  '  lic^oiu  »ui  1.  Ti'>iiti>iiii<'>tii  di-t  ^Inlndin*  (^iroDii(U(4  on  gfndnl  ot  hi 
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lUma  de  la  Poaii  en  jinr^^uliur.'  I'lVrU.— MilW !  'How  to  Bitthe.* 
Kew  York.— Ilorjp-'rot :  ■  11k  I'l'jiu.'  Lyons. — Malmfivii.  K.  1'.:  '  Nikt* 
ordom  Tnltu«M  miidiL'tiislm  biwh  liua  kimfiilhr'n  6nsliii  lachsto  snllth.,' 
torh.  xi.— 'CliiAppniii !  '  SiiiHi  niiU' Mroiirnp.'  Milan. — Chixlivillii :  '  Stiiiji 
imtlid.'  Ilolopia. — Ouell<.-l:  'He  rilvJrulliSr.'  i^s.^Deluiaa :  '  Uo 
I'llvilrotlidr.  &  Domidli-.'  r«viii.-- fliliolitTt  il'llcniourl :  '  lH>ciu»ioii  «iir  la 
Princiiw  >le  I'tljdr.  ("'!ir,,'  2I11>.— Pl<>riiii((^r :  'Hj-clroth.  in  clirutiincllUU 
Knnkh.,'  H'im.  IlocA.,  ai.— floury :  'I'Uiiiqin;  HydriUlitfr.'  I'nrin. — 
T*rtit«l:  'MnL  Climiiifi.i.-s,"  L Vn«ii  MM.,  No«.  2H,  in),  31.  3i.-\ViiiU-t^ 
inu ;  '  Ueber  Bnii|jlil<ijr.  Heiluietli.,'  i'ny.  m.  r/iir.  Xritr/.—iii. :  '  lJj<Imlhi,T. 
KsluuxUan^  d.  ^'orhrcimiuihTn,'  AU;/.  Wim.  med.  iieili/.~^\Uni  lUnis: 
'Ann.  di-  I'Hyilr.'— M»jM,  t).;  '  UbW  ila«  PieW  iifid  die  warmiviiuiti- 
hnndn  l<rhan<ltiiiij;.'  Aaohcii. —  Wkk.  H.  v.:  '  KuUwuw'r  b.  Typh.  i. 
KrukMih.  lu  Miiiicli,.'  Bttij.  arzt,  IntMI-HlaU.,  i.  S.  ti.  -l>ritM:h«i :  '  Ktlt- 
WMwrbch.  il,  Typhus,  haln.  Znlp.,  iii,  241.  — llAlbiisnii,  E.:  ■  lieh,  d. 
^r^iw.'  Korlin.— MnrliH :  '  Arvhiv  f.  Kl  Mnd.,' viiL  I.  NiiTiib,~Ziem>«i^n 
tod  lDlm«Tm«Da :  '  Knltwiudi-rbiilL  il,  Typliuni  an  iter  Klinik  xii  Eriaa^tiu.' 
Wp.— Pilx,  v.. :  ■  Ifcli.  ,1.  KchirinehHnb  fjahrh.f.  JCind-rkr..  N.F.  iii.  253.— 
PlappMt :  •  Anwy^iidimg  dps  \V«>c**r»  in  dor  I 'iiiriirRi",'  tiiUyi.  Xfily..  iv, — 
BuboM:  '  Klbrr  Spmy,'  Me,l.  Timet  and  Wtc— Coilia! ;  '  -S.  1.  Indic.  Tli^r. 
d.  1.  F^&»re  Typh.'  Stmab, — KiicU'-nninintnr,  K. :  '  l)io  ihor.  Anwendp.  dvs 
\.  Wam.  in  <icb<<Hi.  Kninkh.'  Beiliii. — Khiiiivh  mid  Qiiiiicku:  '  Ein6.  d< 
MMr.  NcmniL&iirc].  Wiu-nn^bild.,'  Vireh.  Arcli. — Upitx:  '  /..  KnltniMM.-rbch. 
d.  Typhuc'    J«n«. 

1S70. 
lUack :  '  IjHtoml  l)iffor<'iicw  in  TompcmtiiTti,'  .Wn/.  Timt»  and  Om.,  Oct., 
f  <t7U. — Hock  :  *  Ilydrutb>?rB]).  ini  Typhus,'  itnir,  ri.  Inttll.,  I.  u.  'I. — Hildt)- 
B!l*if4cr:  •C'l,-i'iiidtictiiiu  in  kiillun  Undpm.'  Iliiu.  Itnlii.  — Hirch,  Th  : 
'Hs  Kulwicki-biiig  dcr  Mvbi-rltrlirp,' — Zli-uimvii  and  liuuiermBnn :  '  Hi-hnnd* 
Im^  dm  Tjplim,'  SrJiinia'r't  Jitkrh.,  <m;Iv.  S.  111. —  LambiTl:  '  liOn  .VfTiw,  I-V, 
d.  TraiUm.  il  b  V.  Typli."  Paiis,— Mnyor;  ■  lipbiT  dns  Flolnir  uiid  dio 
wimnraaittinlu^do  BcbamllmiK.'  Aftrhcii.— Suiedluy  :  '  PrnrtiL-nl  Hydro- 
patltj*'  l»nd<it<. — Itikli :  '  All(ninieino  Kutre|relD'  (anion)t«t  olhor^'On 
tbo  ( 'a.' of  )c«b);  Ituti'-foot  for  Cold  Fori ').--Mo«on;  'Mi-d.  Timw,"  Auf*.  2*1. 
— '  ]}■«  pcTriniinniil4>  Wfuwrbfid,'  Bmlrilg.,  Nr.  4i>A. — Winlomitl:  'lly- 
drotbn',  b,  i^ypliilin  i,,'  Arrh.  fi'if  Drrmnt.,  ii.  'i. — Id.:  'Dcr  f^^'^*'. 
S)*&dp.  d.  Hydrolhwr.  in  li^borli,  Krwikb.,'  Jahrft.  fur  Sulnml.,  i.— 
rienUtgar  and  8a!irudi?r:  '  Ikriirlila  iilvr  llydnirher.  dM  TypUus.'— Ullcr^ 
i|iei)fcf:  '  l*rnki.  W'iiikn  mi  l<iiltw»»«'rb.  d.  Typh.'  Ebund. — Winler- 
nil« ;  ■  II}drial.  MHli.lliiliPib.  Kvsnkli.'^  Werkel ; '  Knltwawnrb,  d.  Typb." — 
Krti|ikiila,  I'rmiiB,  LBtnljott,  iind  Schneider:  'Zur  llydnilbi-r.  d»  'I'ypbus 
■bd.,'  ail  in  J-  f-  Sain.,  ii.  —  Eluliin  and  MirhnI :  '  Kaltwniiu>r1i«b.  d. 
AbdiMiiinaltyphuB  i.  Kr.,'  D.  Arri,  f.  Uin.  Mtd,.  iii.  uDU.  —  TjndAle: 
•  Tivalmnni  of  Typhoid.'  SI.  /miiu  .\lnl.  nad  S.  J.,  No.  S ;  viii.  2,  1 13,— 
Wni.i»r:  '(lydrolhsr.  df»  llooiypbup/  H',  "itd.  IfWA,,  i*i.  2S.— Abaih, 
O.  A.:  'On  tha  Cun?  of  Chmnic  OonorrhcDn  by  ilif  .\pptication  of  Ir«.' 
iltd.    Tiaift  mU  OiOi,  tU,  p.  Se^.— Barclay :   *  ItyprrpyTexia  la  Acute 
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lUmumktum,'  Lanixt,  a.  No,  1S4. — Dftrtalt:  '  UiJiiuiill.  d.  Tjrpk.  im  KrMa.' 
Ei«L 

1871. 
Conies,  E. ;   '  tI<r<lri)Uier.  gvgvn  lUriilirti  J.  nlmin.  Larjogntractieitis,' 
Jahrli.far  BiUnnil.,  i. — itiiMol:'  MoDtal  I>nnii^ri"nont  ni'li'r  ■  t'oveiuih  IlltMw, 
«>mpliciiti.>(l  by  IlyitariA,  Oiirad  by  Cold  Bntlw,'  (ilatj/mo  .tfnf.  Juam.,  i'll.  4. 
— Srlioiz :  •  n^riclit  iiber  dio  Iti»iilt*to  drr  Ka]iwu»<pierbrliiitiilL  d.  tJniArlnih»< 
Ij'phux  ill  diT  Krunkuniiiinfalt  xu  Krcmeo,'  Arth.  f.  kliaucXf  Mrd.,  \x,  2.— 
StaAn,   A.;    '7,m   Wirlmnc  d.   hpiMwn    Itader   bci    Hjilrop*.,'  Jatrd.  /. 
Xmltr>aiOm,iidf,  N.K.  iv.  a.— Ifcal*:,  I.. :  '  TnwtmRnI  of  FVvir,'  J/n*.  TlmiM. 
— Bounwrille:  '  AhBLwnmfinI  <li>  la  Trmp.'r.,'  .W*in,  «i.  /.  .Vjo.  J.  BW.,  t.  tii. 
p.  1, — Bunarch:  '  [(ahiuidluiiif  du»  atiili^ii   Oi>lrtikrlii<iiinnti«niii«  luit   Kia/ 
^it/.  m«J.    rCwZ.,  Nf.  .15. —  Kidnnbiirtr.  A.:  '  LeLrliucli  dur  functionnllcti 
Nv<rviHiknuikL«il«u.'     BerUii.— Hon4ih  :   'Zur  Abkiililiinff  dor  wannMlil. 
ThiBM,'  OnttratU.  f.  mid.  iriM.,  S.  fi3I.^Kiirn«r:  '  7.(ir  TMUiH-mturtopoitr. 
d.  SSugethiere.'   Dm.    tlrv*lAU.^Ii«i(rht<'iislnn  :  '  Diwi.  iib.  Abd.  T\'pliiia.' 
Munii^b.  ^  V.    PonUu:      '  Die    l*Bl«;h.-'Jyphii»-Epidnniii>    id    Rf^lau.'  — 
Robsrw,  W. :  'Trwitin.  of  Pyreiw  hy  a  CooUup  IJatli,'  Affd.   Timet  and 
Oia..  ini2.^TtohriKaud  Zuuli:  'Tlieoiied.  W«niicr<!(ruliilimi  u.  d.  Dttliwo 
th«r-,'  l^fiia/rri  -IrcA.— Snmiiol :  'I*  M.^d.  H^Oig.  d,  I.  F.  Tjplu'      IN**. 
M(HiI(i.  —  Mttcplierwin,  John :  '  Oii  (Vild  Waier  Oures,'  Mrd.  Timm  ami  (int., 
Hre..  17.^1'oppcr,  N. :  '  KrlHlirunff.  iib.   Knltwajw^rWIi.  b,  Typliiw,'  Or^rrr. 
Xfitathr./.  pralet.  Ilrilk.,  ivii.  1,  3.— Vircliow,  Hud, :  '  Wirkun;(  knit.  Ikdir 
u.  WurmnrrpuKriitip,'  Vu-v/tnic'i  Arch.,  Iii.  1. — Mavi-r.  0. :  '  Ueb,  das  Fielwr 
u.  die  wan uwhiIiibIi node  Tloiinndl.'    Aitclien,  .1.  A.  Mayt-r.^ 'orauti,  llimm; 
'  On  tlif  1-W  of  loe  mid  Cold  Walur  in  IScarlatin*  •nd  IKphthnriii,'  I'Ailail. 
iffj.  and  Surg.  HrporUr,  xxi\.  B,  7,  ft.^Kriijrkii)a;  'Zur  Ilydrutlionipia 
]iM   Ileo-TyphuB,'     ll'ien.    rrnvi.    W-K/u-tuchr.,    ui.    14.  —  Spiick:    'IJpbw 
U-Verhmueh    iind  (W.j-Auwclu-idmip,'  .Vitfh.  rf.  Mar6.    fimrtU. — Weiatr, 
Karl:  'Zitf  llydMtliiT.  Af  Ilen-Tvpliii*,'    If  u-u,  iwit.  Ifufhftuchr.,  \xi.  22. 
— BSni   Ikutk:    '  HjTiroUierapouticTruiitinciit  of  Scintirn,'  Bull,  dt  'A/r,, 
luviii.   avr, — Gildeciiiiixlir,   ,1,:   '  I'nb.  die   KftblsnuBiireprixliictioii  boi  d. 
Amrend.  von  kalh-n  Hiidfm  u.  nndt-run  WarinfunliiuhuU(tuii.'     Itiilc,  ISifl; 
F.   Itifihm,  printur. — itiiluu,   Hndolf,  and   Michel,  JiiIIiim:   *  ItenbscbtuDpMi 
iibnr  die  KallwaMwrbttliandluii^  iiii  Tipliiis,'  Anh.f.  klin.  Med,,  viii,  fi,  R. — 
Pvohowiiky  and  lliincht'liiinim :  '  Chiiiin  u.  kiihto  liiidnr  b  'I'yphiw,'  Dorpat, 
nird.  Zeiftchr.,  1,  2,  A. — Winlt^mitz :  '  Kill.  u.  eipr.  Bi'ilr.  i.  Li'lirv  r.  d. 
Eiiifl.  d,  WiiruiL-uiitiieLuii^  uuf  die   Wurmuprodui^lioti,*  JaJirb.  d.   G**.  d. 
Arr^fiii  iriWi.^Abcliii,  11.  J.:  '  IJehor  KmipolftninifriihtuilBn  Kindt^iUter,' 
Kordukl  mtd.  Arki\>.  iL  0;  DrtUt-he  E/.n..  11,  IT,  IWI.-lV-ni,  R :  'On 
tbi-  AclifiH  of  Cold  Watnr  whrn  itpplind  oiilwnrdly,'  //  .Win'j^Ujpii,  liv.  C — 
WintoniiW,  Wilb. :   '  Com  bin  trip  bvdriuliM-lic  Mi-tluid'-ii.'  HVm.  mrd.  Wo- 
cAcnwAr. ,  Jtxii.  'JH, — Poppi-a.  Knipkuln, IVniins,  I>c  J.iiTnlv-n.Schiu'idfr: '  Vvh. 
KBllwaiuiurb<>liatidl.  I).  Tyi>bu»,'  Jahrh.  f.  BalnnJ.,  Ifydrol.  u,  Klimnlol'^ 
V.  P..  H.  A'l-ifA.  I«71,ii.  Bd.— WimorniU.  Wilh.:  '  I)io  liydrlnt.  Mothodih 
in  Iipb«r1iiifl«n  Krniihbeiteii,'   ibid. — Mold:   'Zur  Kaltwn«>«rbeLand],  iv 
Typliu*,'  ibid.  i.  IM. 
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Bm^:  *Itn>Wbluiigi-ii  auf  A.  QeXnUta  dwr  WaMvrkunMi  u.  sDiJurar 
frbjmiknlixchiT  Hritmrlhoili'ii  xu  Nnuiau  on  dt^r  t.xlin.'  Winaliiulnii,  I87i, 
FcUk  »iul  Gtvttn. — Rubrig,  A.:  'E.\{iprimeQl«ll-kriiJ«che  UnUireucliuiif^  ubi 
d.  dunRv  lUutkulsBiiKiinR-'  -I'tA-  rf>  llriih.,  xiii.  4,  n.^VniitHn,  <jii*l«va : 

*  Acato  Progi««iive  Lcvoiuul")-  Aiaiv,  Amiiiiroug,  trfuUvl  by  Hydrulturu- 
feiiB«;B«eovenr,'  Uaz.  ilft  //>>/>,  138.— IUiut:'  IVbAniU.  linbnrhnftnrKnink* 
b«iC«A,  tf»e.  (kr  I'iieiiiu»oii>.  durch  kalli^  Ifiukr  (Wntobun^eri)  u.  Wi'iu,* 
mrfaaiA.  Vorr.-BI.,  xlii.  17.^Nii»»ii,  Woldi-niivr :  '  I  It-it  r.  t.  Tlirrnpio 
(Kur  fcrmnkbii/ti-r  EjgtDirAnaeMvi^'riin^n  u.  ihrnr  Fi>l)ieu  ;  K &![ «'!>«••  r- 
kfavidl.V  Allmuii  Scliiill«r— VtfiriiT,  mVillvn:  'Ukiliitiff  iu  Put-rprrnl 
fVntiitiflm,'  fSai,  ilrt  tlSp.,  03. — liioRi-l,  Fnui;i :  '  Teller  llydrolliprapin  iind 
bcsle  Wart□evllUi(^bIlU)^l•ll,'  Dfultcket  Arvh.  f.  klin.  Mrd..  z.  0.—  Itl. :  '  Kl— 
tohkta'd.  KnltKMncrbniikiidl.  dm  Abdoiainnliyphiu,'  ibid.  H  -I3.t. — Flrnd- 
buf:  'CitMuf  Tvphiiq  treuled  bf  TI_vdrolb('r>p«usi«,'£r(r,  Mr4.Joum.,Dre. 
U. — Oolii,  AlfiandiT  ond  IVrcivnl  :  ■  On  lli«  I'lw  of  Ctild  Bntlii  in  'I'yphnid,' 
XdMCM,  ii,  13,  13;  Srpt.^Fi^muid,  A.:  ■  Uebcr  Anwendiing  dvr  Kalw  Vi 
Tjpbna,'  BbJI.  de  Thfr.,  IxxxiJi.  Sept, — Ogle,  John :  '  Abact-jn  on  tlm  Neck  ; 
Wrt  Vv^Mtf,'  Laattt.v.  18;  Nov.— .Sivorniiuin  :  '  Ctii  ihe  Uwof  Uvdrotbe- 
mpptitia  in  KMOan  of  tli(>  Il««Tt,'  Oia.  de  Strath^  2*  H^r.  ii.  0 ;  3*  &6t.  ii.  (t.^ 

*  KAltwuacrbphnndlunir  ln^i  fii^U-rhfil^n  Kmnkhciton,'  V/mala  TMkairfomt. 
Fariitttdl.,\u.  I.  — I.-jMvl,  EJiriuiiigb&iu :  'Tr«stiueiit  of  Acutv  Ubl^uuIHlilUIl, 
BrO,  M.  J-,  March.  —  l-'emnd,  A.:  "  Das  IUfrip*ran»  d.  I.  Fi*vi» 
Typb..'  HhIL  Gtn.  de  TAfr.,  30/0,  Ift"*.— Fonrc«de :  '  Du  TraiWin.  d-  F.  in- 
tcTOL  p.  I'Hydrtitli^.'  I'Vm.— Uvinxoisun : '  UcbiT  den  Kind,  ilinnii.  Itniaa 
Ct>w.'  in  lylu0tT'»  Arrh.,  \\.  S.  222.— lliwienhtryOT :  '  lJ»h.  toe,  \Vftrme»^»^ 
■cbg..  A-W.  U.  nVA,.  Nr.  ai.^\'iMLow:  ■  \Virkft,  d.  k.  Ilad«  n.  \V«fw 
M>M)pilininfl,'  V.'t  Areli.,  ii.  S.  133. — Wundurlich  :  '  t'rb.  llitrnitiliitiini^n 
faMTyplKU.'  Ijti^tig.-  '  Willi vrnili :  'Ikiilr.  t.  l<i-btv  v.  d.  WunncTu^ulatiun,' 
VMk.'»  ArrA. — id.:  'Z.  Bi-rtriind.  d,  Kiiimlb>?rapio,'  H'.  med,  />■.  — Id.: 
* Cbolcraachiiti,'  vf%.  fr.  mrd.  Zritung. — Spock:  '/,ur  Warmereguliruug  d, 
U'uaiblaU-r.'    £r)an)C«n. 

1S73. 

Milkier,  Fr.: '  l-i-brrd.  Wirkung  d.  knltrn  ^^'aHvnlauf  dio  Mill.'  Viirh't 
Artk-,  hrii.  I  .^nnbrniw,  A. : '  Kftlcwaiacrlii-bnndliinK  d.  Abdomiiudtypbiu  ia 
dar  KW«r  Poliklinib;  Vtnitoh.  KU».,  \,  S,  .1,  i,  r.  ».— L<ih:  '  Wenb  u. 
Bcdantanf  d.  Waiaerkur  in  liuU-rbaftifn  Knukbcitpn,  iiubofond.  Im  Tr- 
fbiia.'  MunirL,  Th.  Arki-nnnnn.-  llJrU: 'On  th«i  Application  of  Ilydrolbw 
np«uliiCH  hi  natav  Or);ai>ic  Ciirdiac  A DMUona,'  Journ.  d*  Bnur.,  M.  jam. — 
WiUi»iw,  V.  Theodore :  '  I'yroitia  in  I'hthini*  TrwiM  by  Ci.ld  ftillui,"  Mtd. 
TMHfond  ^/ac,  Jan.  4.— (!nmpb«ll,  Jobn  A.:  'On  the  L'lui  of  Slmwnr  Ifallia 
ia  [lio  TitiaUDciit  of  thu  Iii*aui>,'  Jnvn,  of  Mtnlal  &.,  xriii.,Jiui.^Buttun- 
««anr:  '  Ilia  NMliadoii  der  KaltwaaatbDhandl.  in  Gebeiheft.  HrMikbaatea/ 
Btftr.  drill  I»t.-Bl.,  XX.  13,  13.— Uanin,  8.  |{. :  'Cold  WatwMaMMiM 
«<  lodudag  Uboar,'  Am.  Joura.  tf  Mrd.  St.,  N.S.  cuiv.  Oct.  1871.— Bun, 
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S,:  •  Aiisd.  Ablboiluiig  A.  Dr.  WinlpraiU  f.  iimwrB  MclicJn  (ippc.  Ilii'iiM- 
di«npic)  in  il.HllgL-ui,  I'ulihliiiik lu  Wii'ii,'  Il'iVn.  mrd.  fVnw-,  xjv.  Ifi. —  Win* 
leraili,  Wilb. :  'I'l^b.  d,  Werth  d.  HydiutliorapiH  Iwim  WMbcalfi^lwr  u. 
itd  Militumorun,"  Wien.  mtd.  n'oeAentchr.,  xiii.  32. — K. :  '  U»1ier  CiUiri* 
ni»tri«:  o^iiw  Brior  iin  I'rof.  lA'ibfruii.-itiUir,'  Virch.  ArvA. — I'umier:  'VA& 
ReaidtaU)  dew  Kalt«riiiB«rbi'LAiidl.  Wi  diT  aciili^n  rniiipSwn  Pnaumonie  im 
fiueler  SpiUV  TOD  Mitt«  1><C7  bid  Mitto  1^71,'  Urulieli.  Arrh.f.  lain.  .Vrd., 
li.  4,  T).— Saiiplut :  '  Ou  ilii-  I'sf  of  Warn  Itatba  in  c«rl«ji]  Oh<«l  AffuclioDn, 
wpeciiUy  PhthisU  |iulnioHftl.,''/?HW.  <lr  TMr.,  Isixiv.  mriL— Wiotornit*, 
Wilb.:  '  Die  HydTOtliprapii-  Iwi  acuri-n  u.  dirwii.  Krkriuikim^'n  A.  Rmpii*- 
tioiwoTfTAiio,'  liitrr  med.-ehir.  pTrtv.  iv.  1«,  17,  31.  2((.  51,  St'.— BkumlM': 
'  Usber  dw  V*rli.  d.  ITiuitart>iri<'ti  ii,  d.  Flebt-rlelire,'  CnUniibl.  f.  hi.  Hlm. 
— Bahrciid*:  '  KiiltwiuBiTbpliaiiill.  d.  .'^bilaniintltyfiliiiM  in  d.  Kiolur  Poll- 
Lliiiib,'  D.  Amh  f.  Uin.  .Vni.— Lanjw,  fl,  C.  F.:  'I'cb.  innuro  ii.  iiuan>M 
WiMwrtLiiviviidnn^t  in  Kmiuiditn  ii.  knink<m  Tnticn  uiid  iibtrr  iliv  d<rrt<v!b«it 
enlft^enMi'hDndtdi  JlindcrnixM^.'  linilivti,  Kiibn. — PWrir*,  Humi. :  'Voir- 
*cti)af[  einor  avutt-m.  Melbudu  lur  l.'iitprBUfbuujf  dtr  phyMolofT.  Wirkiu)^  der 
kiillcn,  Uiiiin  und  wsniicn  Wrumtirbiidpr,'  Arch,  ittr  llrHk.,  xlv.  5. — Hminui, 
Eiiirvftld:  'Un  VnpoiirlteibV  Awm*.  Afiu/..^,  B.  iii,  11. — Gnii>nbovr,  Kdwud 
IIiMtdlain:  'Giae  of  Atutu  Rboiiiuatiiuu.'  &c,.  (Vin.  Sor.  Traiuirt.,  ri. — 
Tlirflchfr'ld,  I.tidwi); ;  '  lvBltttar*crlx^biui<IliinK  d»  Tjfi\in»,'  I'ettrr  mrd.  -iMr. 
iV«w,  ix.  -W.— Wood,  jun.,  II,  C :  ■  Tyjilioid.  W  ol  IVkin^ ;  IJ.'lnpw.  Ita- 
oavcry,' Philad,  MfiL  7Vni«,  iv,  113.— Klrmm,  Hiirnmnn:  ' Die  Ileilbukt-it 
d.  wahren  Croup  olinti  Brnilimittel,'  Jahrh.f.  KiiuUrhritk.,  N.F.  vL  4,  17M. 
— IUbm:  'l.'fb.  ErysiiwlM."  Diwert.  Li-ipz.- Brniin,  J.:  '  I.elirl.  der  B«eI< 
DMtbn.'  8.  Aufl.  IWlin.— IJutU:nwiwBr:  '  KaltwRMfrbebAndi.  in  licborh. 
Knmkli.,'  Bair.  mstl.  Int.-S.,  -20,  Nr.  12.— CobuliMin :  '  N.  timers,  ilbw  die 
Eiit.iundiiTi^.'  Bnrlhi.-JobnMjn.O. :  'Temporaty  Albiimiuarin,  ibeRotultnf 
■  Cold  Bnth.'  CUn.Sf'r.n/  TmwIuh,  Nov.  2S.— Kumpetdiok :  'ItcbandlnngdM 
Tltiiipra  mitUrUt  Irrisntiun,'  llerl.  AUn.  H'oiA,,  Nr.  10.— Midler,  KoL: 
'  Ij'L'bcr  dpn  Kintl.  d.  ItaiilUintijfk.'it  niif  die  Hsnisbsundi-'ruti);.'  ArcA.  f. 
tJ-jiT.  Path.,  i.  S.  ■J;.".'. — Rilkj.-p:  '  Wanawkurpn  in  clirun.  Krnnkh..'  Dtnhfh, 
Arch.  f.  Idin.  Mni.  Sptintnr :  '  Itur  firlx^rlmflo  I'njct-iw  u.  seine  Bnhjuidl.' 
Hcrl.-Si<:iinl:  '  L'l-iiii  de  ^Ur  au  P.  d.  V.  M«d.,'  .V-miUc  .VAI.— Valea- 
llner:  '  tlniidb.  d.  Biiliu.>otLenipie.'    Urriin. 

OuUer,  A.i'On  the  tlydriBtic  Tr«Atmr<nT  of  Ohrouio  lAaKnara,' Joarn. 
•If  TAA-.,  L^llofineiater,  B. :  '  Ueber  Tab™  ilotnnliii  und  ibrr  hydrimiivhi^ 
Ui-'bnndliiii);.*  PMnr  «trd.~ehir.  Pi-ftir,  X.  — Rftuoj,  Si^'iauinnd  :  'Ziir  Iti'band- 
limg  dp*  nc'rtlen  Ciiilnnlii'licuioatismu>i  luit  btwoiiJiMcr  Ui^riirksicUliaiinft 
diT  Hvi-ln.lh.,*  ri'iVn,  mrrf,  Pretar,  xv.  2f!.— filcnnrd,  Fraucia:  'Ou  ibe 
Trontmrnit  of  Tj^phoid  witb  t'-old  IWlit,'  Olat.  AUd.  Joam..  vi.  ."J.- l.ibw- 
munn:  'On  tbp  Action*.  Indicatiims,  and  Contrs-inilifotiniu  for  Cold  Batiw 
ill  TvpLoid."  I.'V'ttiun  Mid.,  07.- BJdifi  :  "On  ihit  IlypuoiLcuiiiiiiif  Action 
of  thcCold  Bath,"ir«-.  dr  Mfm.tU  MM..>^y\.  Milil.,-^'  w^r.  xxx.— Urfffiw, 
Ch. :  "On  Hot  Baths,'  Areh,  Gin.,  tT  »*r.  xiiv.— Mtrrlial,  Cbarles :  ■  Uy^ 
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tcrls.  TTcmtplffriB.  I'MvurdocAi&lgU  :  Ifjdroltii^MpouUoal  Tnntment.  Itiipiil 
Mwovrry."  UUnimi,  IIB. — Bntiid:  "Zur  WaMmibehsDilluiig  d*«  Tvphu*,' 
ArnlL  .tfirrW/.  iWi*  Badrn,  xxvni. — M«yol  »nd  Woil :  '  On  Iho  'IVrMtmcnt 
of  TTplioW  with  Colli  nwhs,'  Gos.  HrhtUm.,  2*  «i*r.  ix.— Sohmid,  Adolf: 
'  We  KAltWABterlxrbkiiilliin^'d.  Trphu*  ■bdominulis.'  liralmh.  Archie/.  Klin, 
Mrd.,  SIT.  ^. — .S:tiiilln',  F.  :  '  CflH-r  d.  Itomiltut  <1.  KfthwnawrhMliaiidl.  il. 
TVphna  •Uomiiixtu  im  niaui.  K.-IImi*  i.  Hniclc-lbi'rtr.'  Hirid('ll>«<r^.  lirTfi, 
C^  WiBt«r. — I f nlmnutnr :  '  flyilrotberapie  io  riinroA  major,'  Wim,  mrt/, 
iVcMf,  XV.  SI,— Aodrow,  J.:  'Anieulur  KhoumatUm  with  I'jTPii*,'  St, 
Barlti.  Hatp,  Bfft.,  s.  p.  SJff.^A QStle :  'On  Timie  DMiniciion  in  th« 
Frtrile  Sratc,' iVia«{*tiWr,  March  wid  foUnwins,  — Winlwrnili,  W.;  '  Ex- 
ywitnw  of  Fim  Ynr*.  IWR-T.t,  in  thn  Hydropathif^  FiitnlilwhniBnt  nf 
KaltfldMlgebHi.  nMr  Vieiuii,'  If'iVn.  mMt.  /Vw.  xt.  10,  1l>,  21.— Id.: 

'  ^irniiiciuics  of  iV*  Vtim^'maa  at  ihe  ^\aa' Jahrhnch  drr  f rrt.  d.  Arnte  in 
fPim.—Whwr:  'On  ihti  Trti«tmonl  of  Typhoiil  hv  roid  Itatlim'  liulirfin  4* 
n^.,  tuzTi.^MaiiT,  I.udwi)c:  'Tliv  Appliontiuii  uf  I'vid  Tlallis  tu  ilis 
'nMtniiint  ftf  Siirtridil  Fdvor,'  ft-ut  Xrii*r-hr.  f.  prakl.  .Wrrf..  12,  1;l. 
licdem-:  *  U«lm  WwMrb«tianitliiu|f  in  Acuteji  firWrbHftvn  Kmibh^iK'ii, 
■it  baa.  EferuirkBchUgunfC  d.  Ilcnt^plitij.'  AtiltJuil.  J.  irttl.  Vtr.  in  Win, 
BLS.~Rtr)ianlio(i.  B.  \V.:  'Oti  t)i<^  AppliMlioBorCoM  to  tb«<  NAp>>  of  th« 
S«d(.  Ac..'  Mrd.  Timrt  md  Om.,  Mnrrh  21.  -  Bordior,  A. :  '  Oil  iho  U«e  of 
Cold  Vi'aW- in  AeiilnlliMAJWc,' Journ.  Or  TMr.,\.  la— Uohror,  C.  F. :  '  Dia 
HjdioUi.  b.  «dU,  Oebirnaflect..'  I}mtirh.  Afk,  f.  kiin.  MrJ.,  liii.  4,  fi. — 
DoKfiB,  .\. :  'On  Ibc-  Cold  Wator  Tn'srinvnt  of  Typhoid.'  Oai.  dn  ftSp., 
m.—titdm*! :  'Thu  "IVstmaot  of  T;;r)ihoi<]  wilh  Www  b  UiHury 
llMfiub,'  j4ir«r.  BuV.-Artff.  Xty.,  \S.-  VVInlsruiu,  W.;  'On  Cauirhia 
•Dd  Rheurattic  PriXMwn*  H»d  ihfir  lljdriuic  TrtAtuieiil,'  ll'ini.  innJ. 
fTacAnurAr.,  iiir.  18,  IH,  24.— Koiiig.  Fr.:  'Cold  Walor  TiMilmi-nt  in 
SoM-fox,'  Si>im.  Corr.-ffliitl,  ii.  .Man-Ii.-tlni'hnrd.  Ilniiri :  'Un  tha 
TmrtiMnt  of  Fvliriln  l>tM-Mf«  with  Cold  Itaihn,'  /.'t'ni'oii,  41,  44,4<t,  47,  M, 
61.— Bungv : ' ticber d.  Bedem.d.WMsork. int-hron. KnuikhriloD,'  D.ArtA. 
/.UiM.  Mtii., xiL a,  4.—A\\i»y :  "On  Cold  in  T^hdd.*  rractttiimia;  April. 
— Bb<it«l,  I..:  'lyphaid  Ferer  wid  lh<^  Ci>ld  Batb,' /Vmuw  Jlf^.,  juill.— 
Bjniiw :  '  IZcriie  Crii,  dn  ri'jnploi  d.  Fluid,'  Joani,  dr,  Tkty.d*  fluMer, 
Jio.  Ill  and  followitix  — Clutpiiiii :  '  Ih>  la  Fiv<vt»  et  de  I'Eau  Pr.,'  XT*. 
.V/rf.,  x»iL  p.  law.— H»([rnh«ch  :  'Children's  llnjpiUl  in  Ittk.'  Bile— 
Uudcr  ;  '  U.  Tvphiui  nbdORi.*  Mnnich, — Rjtjnitnd:  '  Ijm  Bcina  Fr.  an 
XniUliL,  dti  IthuniAtianw  CMhf.,'  Joum.  dr  TItfr.,  No  £t.— Samkowr; 
'Kiiidiw  d.  TeiDp.  auf  d.  AIuidiulBtur,'  lyUigrrt  ArrA.,  i>.  S.  -im.— 
WinWrciti,  '£.:  '  TlTdrolberapeiwia  uf  Larjugtai  Croup,*  Ont.  JaM.  f, 
IVJiMr.,  S.  117. 

naidiiui,  Uonsanim:  'On  Ilj^rollwiapetuui  iu  Tjplioid.'if  Aainytfrarw 

UtJ. ,  lUfii.  33,  U  — Ua&c,  II. :  '  On  llie  Trvatmrnt  of  1'j-pfaoid  with  Cold 

Waier  asd  Antunplica,'  Lamnt,  i.  4,  6.— Hiinl«r,  W.  B. :  '  Local  t^td  ia 

Vihcvlta  «iih  Cuaiulnoua,'  Laneti,  i.  4.- Taitttkr,  Rudolf:  'On  Cold 
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Vielua  l^olmuDt  in  I'Vbrilv  l>in<&»M,*  TAv  CVtHtt,  viiL  0.  Fvli. — Jiintenaxui : 
'  Die  Kinrdliruiig  J-  Ka!l«-it»M.>r'nflT.  Hubi-rEnni-r  Kranhliuilon  in  iIm  Pfivnl- 
prini*,'  tyurt.  tia-r.-Hlatt,  \\\v.  .111,^ Itiivn mill,  Mniirjen :  "On  tlio  Applica- 
tlou  of  V/(M  ilniliit  lo  (Uv  TrvatiuHUl  or  I  'Hrubml  I(b(.-uiiiatLBm,'  Joum,  Jt 
Thir.,  t.  2i. — S^rntlin,  Willi.:  *  lli'inigilr.'triii  h}'«l4>ricn,  II>'Uiin|{  durcli 
Hydro-  u.  Eluctrothvragiif,'  Wun.  mnl.  /Vpw»,  svi.  4— (Jrlrrlcb,  I^MlI: 
'  Die  Aowitiuliintc  Inni-T  llndnr  b.  linlwrluiAA  WovheoWttelmiikluiil,* 
ZW/jnte  Xeiltn-lir.  f.  prakt.  .VeiJ.,  9. — Mm'cliiili  CIiiuIp:  :  *  Rapid  Cm«  of 
Spvsto  Hyilerio  iiiidnr  CUiId  Wnwr  Trwitmeiii,'  L'l'nivn,  116. — Rmiuol, 
lid.:  '  Uii!  futiotii'llL-  •WuBwrlieilmuibiidi-  in  iUriT  Anwoad.  bU  aii»< 
wUtMalicli  iviii»i  Nikiiirlioilvxrfaliran.'  OrHriitibttrg,  I><74;  VIcmiu,  Wtri(ik« 
«nd  Co.— Uiyiuiliii  Hi'suiuaii :  'On  ilit-  liidiuiiioiiB  for  llii.' Treoimtut  of 
C«rebi«l  Rh^iimaliwi  by  I  "old  llnlhii,'  l.'l'niou,XX.  —  Vfin\a\:  'The  Ttmi- 
niBOt  of  Cerulrul  Rbt^uuintioiu  by  Cold  Beitba.'  (tia.  dti  llop^  31  :  VVnivn, 
31,^2. — ItAvnniid,  Mniirir*';  '  tJnn  of  Onlil  Dntbn  in  ('oi'i>bml  Rhuiim»tixiD,' 
CAM.  d  Wi^.,  4$.— SliJusl.  Ailolf:  '  tJuber  Ava  Ot-bnucli  dt-r  Bader  im 
Kliidi>*a1tvr.'  Viennn,  Iti'niiniiiller. — Ilniichnrdfll  :  '  Ihi  Fmid  d-  1.  Ktal. 
AipiiW  liatl.  Thfi:,  <kI, — Jtoyor;  'liniun  vl  Iiuvtiui.  Fr.  Aaii*  1>  Fi^tro 
Tjpboidii.'  Th^si'.  Piiri*.  — ("nvla,  S.  :  ■  Tiiulemtmt  dr  1.  F.  TyfJi.p.l.  Btiiiw 
F>,  uh,  1.  KufiiuU.'  Moiil]iBlb'T. — (.'ompiii :  '  \m  F.  Typh.  l'I  I'IChu  Fr.  dniia 
lax  CuropnjT'ii'*,'  Union  Mtd.,  p.  871, — Forrnud:  ''I'rriiti  Aa  Thilntp. 
M^d."  rariH,  U*i"'''''"'-. -Jscoli:  '  Whriuevpilust  iii»  llndi-,'  Vir(h.  Areh,, 
lnii— Kuiiiw:  ' 'I'lfninisnt  of  Artie.  Kboum..'  1).  /■eiiickr.  f.pi:  .Vol.,  Xr. 
iO.^Layciick  :  '  Cliiiipal  (Jb«.>i'vnt.ii)n  of  Morbid  TenipcrBture,"  MrJ.  Timrt 
aaii  fSai,,  Mutvli  ?l  lujd  '2><. — ^Iri^nJy  lliipri^ :  >  L«9  l[idlc\  i-l  (jiiiitns-IuJiLv  dn 
rilydrolhiii'.'  rnrijt.  I.iclkTiudiin :  -Oil  tbp  [lold  Wainr  'rrentmcot,  of 
Typhnid,'  Vn.  MM.,  Ni>.  »7  and  foliowins.— Si-liiiller:  'IiiQueDCU  ufCuM 
AppliiTttliana  upon  ibf  Opffbral  Watdii,'  Z).  Arch.  /.  kl.iViti.,  xiv.H.  ■560, — 
Wiuteruitt :  *  Si^nillciiuCB  uf  Tin'  Skiu  Fauffiiiii, Sc.,'  Jf^umtv  mtiL  Jahrb, — 
Id.  :  '  Wnl  I'lii'kiuf-  an  nii  .^ntipyri-tii'  PrDPedun-,'  Jahiii.  f.  Uidnro'  tmd 
Jlf/ilr-ilhrrafiif.—ld.:  'On  Tn-nlrapnl  nf  Fpvit,"  Jt'imrr  Ktinik.^l.iaar^ 
v.:  "Lb  Mori  p.  1.  Fioid  i'\l.'  Dim.  Pnris.^Sliiysr :  ■  Kiibla  liiider  in 
flob"rli-  Kiiidi'rkn>nkh.,'7J.  Arch.f.  Idm.  Mnl..  x\.  aa.j.— Wuinlniiib;  'Triuie- 
munt  d.  1.  Vnriolo  p.  I'Eau  Fr..'  BiiU.  (ifn.  tU  T'uT.,t*^,  p.  1 W.— -VtulreMii, 
i.i  •  |)ic  Wiuwrkur  ii.i.w.'  IkrliTi,  Ann.  llinKhwdd.— h:dKf>,  It.T.:  'On 
tliu  Tri-aluwiit  of  Tjplioid  willi  Cold  U«tli«,'  liotil.  Mni.  and  Surg.  Ji/umai, 
Kpiii.  July  22.^FinkL-Ulpiii,  W. ;  '  IInrlimc'lii«i'  I'olli'  von  Fi.b.  inlMmitt. 
grh-'ilt  uiilti^Ut  DaiTipfliader.'  Brrtin.  M.  fVnrA,,  xii.  30.  -KddiooiJ,  J.  E.: 
•  ()n  tlw  Trcntnuint  of  Scarlatina  liy  K^tnniBl  llm  (if  flold  Wntor,"  LancM, 
ij,  fiept.  10,  IS.— Martin.  Ant.:  "Tbti  IiiBiiKoee  of  Cold  Waler  ou  i'n^- 
nniii-y"(l'i»"i*«i>ii  d.  I.  Sw.  d.  Mikl.  d.-  i'nrin),  (tat.  d.  Itiijt.,  (Itt,  Ofl.— 
rv-rwiiriky,  J.:  'Coiupi'iidiniu  of  ThuniKilljtrapeutifd  (Water  Cuo-).' 
Vicmia,  Knrl  C/frmnk.^ltii-htcr,  F.;  '  llnb.  Trnipfrntiir  ii.  Mitb.  d.  tbtdor 
b. Tub.  dnr».  \i.  t-bwn,  Myrlil.i",'  /'.  'Aeilmhr.f.  prakt.  Mfd., 47.— Bultin:  ■  On 
ibo  Hydrutbera political  'I'rrataiont  of  Typhoid  Iltticiita  from  ttl.  I,  I8fl8, 
till  April  I.  tMill.'  .Sr,  V'tf-A.  v.t.1.  Xtittchr.,  S.F.,  t.  3.— FoIt»:  "Oil 
Uie  I'Wof  ColdFnumatA  in  Typhoid,'  dot.  4,  /Ajt.,  107. — jRraiauin,  Jamct; 
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•On  Ow  CM  \V«lBr  Tiwilinciil  of  TyphoM,'  J\Mic  Utattt,,  uL  40.— 
Hugiadlj,  A.:  *  Dia  tlRbiirkr. :  iliir  t'rMchs,V*rhut.  u.  Hi^U.,  m.  bra.  lliinjftk*. 
(L  K»ttwiuiwr)Kli.'  Bl^^liIl.  Dviiikf. — Ni-tlef,  A.:  ■  TruBInieut  nt  T;|>biuil  )i]r 
CoM  lUl).',"  ft«i.  .tfisJ.  rf.  f  Krf,'  iv.  1.— Rmnil,  Ertirt :  '  Vonrl.  xniicb.  d. 
Htifek  Wirk.  d.  iNilu'vUuure  it.  d.  Kaltu.-aBaerbeliBDdL.'  D.  tnH.-onti. 
Znbalr.,  T. — IWni  Il*rdi' :  -Traits  Tb.  ot  IV.  d'n;ilnillu<r.'  I'nrU.— 
BiMclwrdal : '  .\iuiiiau«  d.  Tber.,'  p.  SU  et*«H-— Du  CoMcl:  'Tetiip.  £le«^ 
d.  L  IthinuKtbniR.'    I'ftrU. 

Oruijiix,  Ldon :  '  On  CoinddoncPt  Anhinvi'd  bv  VM  ilsthi^'  A.  >L  .tf^ni. 
4.  JtfM.,  <frv,  iViU.,  3*  *6t.  zuil.— l>bi(r,  0.  v.'-  ■  U»l).  Wirb.  d.  lUdnr,' 
JDl  Jf«*  nVA..  ii.  SB,  ST,  3S.— Allnn.  J.  W. :  '  On  the  Dw  of  Sponging 
wiih  Warta  Waler  in  Fpver."  Brit.  .Vai.  Jotim..  S.'pi,  2.— H<in;Ith«u*wi,  W. 
II,  O.  Aojf.:  '  l.'rbi'r  Inf.  o.  Vollhndcr  an  Kniiiiirlirii.'  lMa».  Greifewald, 
ISifii  F.  W.  Kiiciikf. — Dk*ulafojr :  '  8ubcu>Hii>^<'f>i4  Tnjectioii  of  tUAi  Watrr, 
ferlUn  in  Ai-uti- Ubcumal.  aBpocin%,'  (iia.  d.  Uiiji.,  iAt. — .SIiHW,fI«ory  l^t 
'Ontti*  DiaadvanU^n*  of  ibo  Na**!  Il<>iicbi',  .to.,'  Sent.  Mud.  tmd  Surg. 
Jum., xcir..  Jaue 'iS. — OLwu,  Bcuj. :  'On  Ilydrolburapeulica,'  Ug^rkr,  /. 
Ugrr.,  3,  R.  sxii.— llmnd,  IC :  '  Ilio  \A'iLucrb«1inndl.  A.  tvpboarD  Fivlwr.' 
1  Anfl.  Tulitu^'^,  1X77,  l^upp.— Ft'nSul :  'Qa  Llie  Treatment  of  Trphoid 
Vr  Cold  Hatha,'  Gat.  J.  Udp.,  1.1^.— Soke] omky,  A.  v.:  'Uob..  Ana.  d. 
lalMii  DoiwJwa  u.  Abtvib.  b.  Flebandliing  d.  chiun.  Lutigenscbw.,'  BrrL  k. 

H'«4.,uii.  3t>,  40,  <;(,  J4.~Haiuu.  SigUmun-l:  'Zur  Uydtotb.  A.  Scliar^ 
lack,'  n'irn.  mtd.  IVttte,  XTii.  JO. — (IrlilU:  '  TreatnMtnt  of  Variola  witti 
Hfpwptreili  by  Cold.'  BvU.  d.  Thh-..  wi.,  Oct.  30.~  Jakesch.  W. :  ■  IlciwM 
Wajwr  bIk  DIutstiiliinp^MRtbndc  h.  .\loiiMrrha(tie,'  Pmg.  mtd,  H'ocim- 
•dr.,  i.  41.— Schlickoti",  VirjtuiiH:  "  Ui^ber  d.  locale  Wirhuug  d.  KiUil-,' 
It.  AreA./.  kUn.  Med..,  x\u\.  6,  —  Winiemii*.  W. :  '  Hydrolliompvutica  on  ft 
Pbjtiologiral  and  Cllnic&l  lta*iA:'  v>>l.  j.  *Tbi>  Iiillui«nr«i  of  tlydnitb.  on 
Xnaarratiun  and  Circiilatioci.'  Vi^niui,  1877,  UiIhui  and  Scl]irart*nbcr|f.— 
Baiar:  '  Itu  Itoina  IV.  d.  1.  'I'r.  d.  lUiiimat.  C^ti^Eb.,'  Hull.  0*n.  it  Thir^ 
B, —  Brniard.  Claude:  '  l^of un*  t,  L  Cbalvur  Aiiim.'  raria.— Itandan- 
bodenna:  ■  l'^>n«9  of  FcTor,' /Vorfif.,  April,  May.— Ciuitvl :  'Supfina- 
ua  d.  L  FoncL  d.l.  Peau.'  Pafia.— Ootwo,  II. t  ■  Ic"  ajid  fViM  WatM-  in 
Soarlatiu  and  IHpblbcria,' i'A.7.  .Wfrf.niwf  AL  ff*p..  Caltiwr:  'IK-  l"E»ii  Fr. 
d.  L  F.  Typfanidi-.'  MonrpelliHT. -  llnrviitb:  •Zar  .\bkiib)iing  drr  Warm- 
hlnlcr,'  lytag.  AttM.,  xii.  n.  ■*'>*.  -SclilkiolT.  Vir^.:  >  UeU  Jitt.  Kalta- 
•riiiniBg.'  Din).  Bern.  VinfXaj.  (i. :  -IKo  rat.  .\uw.  d.  k.  n.  tompnirWB 
Whmcs  b«i  Srbwsti|[->  Krvbr-wiirD  ii.  VVuchiwr.'  UinaeD.  l^ll  lEotb.— 
Wi&taniU,   Wtlb. :  'Tins  ApplicmUlily   uf  Ilydrothi-raprutic*  to  btlmir,' 

IFwa.  mrd.  Pnmt,  svui.  30.— Farrand  :  '  Oa  Cold  B«t)i»  iu  tlypi-qiyn-aia,' 
rtr«.,93,l»i,0d.  (»,&»,  lUG.—IlL-bTB,)latu:' On  tbuAppliealiou  and  Action 
af  tW  C«.>ntinnoiu  Oalb,'  H'l™.  mrd.  Work.,  xivii.— Anjul:  '  U«"1>''i'  IdWv- 
■ytik.  (fptr.  \VB«.-rbcbaiidl..'  BirLk.  n'<>M..xiir.  -IJbvtmnn  :  ' CntDpliraliouM 
wt  Typboid  nllb  and  without  I'rvatiwot  by  VtAA  Balks.'  £'L'n.— lUynaud, 
Maurice: 'UntWCMliugUKhod/J^Ta.,  144.— WiaUnuti,  WiUi.:  'Tbo 
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(looliii)!  Sound  {P^ychrophfitv) :  a  Mfllioil  of  Curluft  I'nlltttifm*,  Sperma- 
lorrhroft,  Clxr.  (lon(mriia.-ii,  mid  Allied  Ctiiidii ionc"  Bal.  k.  Wurh.,  si».  lA. 
— Aruoiild,  J. :  '  l«  Tr»ittim.  IWfri]?.  d.  1.  I-.  Tvi)h./  (int.  .V*d.  d.  Pari*, 
81/3. — Bwohaim  ;  '  (Jlinicjiie  Mi-d.  A  yanry.'--  Braiiil,  Krinl :  '  Ui"  Wue«ir- 
Iwlinndluni;  d.  tyi'li,  Fi^'hor*,'  Tiil>iii(rHii  -  JnniM;  •  Pnaumnnin,'  Amrr.  J. 
M.  .v.,  Jiilv.  N'wiii :  '  Wnlt-rfjiiri"'  in  Svpiiilb.'  AVkiA  nird.  .4t)/:..  ix.  No. 
ll'.  -  Lielit^rinsini :  ■  D.*  l-omp.  d.  1,  V.  Typb..'  f-'".  .VA/.,  No.  L'L'.  -  l'«U.r, 
Micho.l:  '  I*»  llnin*  Fr.  Cuup bui O^mp,'  I'n.  M*tl.,H'  M\t.  maw. — Pu(raf,'utt: 
'  Ksllo  WdwbiiDgen  in  d.  Tuborciiliwe.'  AOj).  IV.  nud.  Zfg.,  i!l/8. 

1877. 

Ilobrit;  Tuhfr  dii-  Wirliuiu  d.  WHttwn  »af  die  iirannds  n.  krmnka 
HaiLt.'  R'ifti-  mrd.  WirA.,  iwii.  3.^Plnmni«r:  '  nii>  llmitliiiflui  in  dw 
Hydnitb.,'  ft'iVn,  iitci/,  IKwA..  uivii.  0. --riiijardin  Ili'uiiiin'lx:  'Compari- 
son of  lln"  AHioii*  of  ihn  l.iihRWnrin  nnd  ('old  ItnUii  in  Typhoid,' 
VUniun,  \i,  m,  22.— Oaltier,  Ul,v«ep:  'On  IW  Tr.-iiri[i-nt  uf  Tvpli'-id  by 
Cold,'  flnz.  4.  Iliip.,  11.  ()olt'lB^lUI<^^:  '  I'ubpr  iMnublut.  Ix-i  Ilrolyph.  ii. 
ihr  Vi-rliiilt.  «urK»Uw*<*MrliLdiiindl,,'  Brrl.  Jdin.  I[*«7i,,xiv.8. — Oor^,  .Mbert 
A-;  'Tin-  r»i'  of  Oi'ld  Hiilln  ill  Typlioid,'  thiblin  J-mnial  of  Medieal 
Srimif.  luiii.  — Kftvnaiiil,  Mmirict-:  'Tn>lilm»iit  of  Typhoid  by  Cilld  1)«tll«,' 
BuJl.  d.  Thir.,  ici.;  (Iks.  H.  Uiip.,  2.— RurLjrti:  '  Daa  Verhalten  h.  d. 
WaaMtrkiirnn.'  Ilurlin,  Knmlju. — Mc-ttrudc,  Fcrd. :  'On  .XecidnntMOi'iMirrin^ 
ill  ItttddiNh  (lolorarion  of  t.he  Shin  nfliir  Told  Ballig."  Rrr.  t*  Mfm.  rf. 
JW."*,  He.  AtilH.,  :!■  wlr.  iiAiii.  juill.  noiit,  l-:du»,  Itiinrt,  T.:  'On  iho 
Oold  WtiiiT  Tmntmdit  of  Tj]ilioid,'  Rpp.  liotlun  (Sti/  Himji. — O'llidaniniiT ; 
'  I.'ph.  Itcaultntt^  <1.  Ktillw»»?>-rlii''i,  d,  Ileulypli.  iiii  Kranlfiihniiiir'  noilinnieii 
bi  Rerlin,'  W.  Arch.  f.  klin.  .!/«/.,  \\. — l,Hviii,  P,  A.;  '  Water  Cure  in 
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I.  The  Medicixai-  Appucatjox  of  Water  l\  the  Oldbh 

TiMfS. 

Were  vre  to  attem]it  to  roprcscnt  the  continuous  d«v«lop- 
Riimt  tJiking  fiiurf.  in  medical  niatteni  in  the  form  of  a  cnn-e, 
whoae  nndulation?  would  be  the  higher  thi>  more  the  existing 
Tietre  of  the  period  witlidrt-w  th(;ini*elv«4  fnim  ihe  fidd  of 
moderate  inference  to  trespass  on  th«  domain  of  mystery 
and  KpccuJatiou,  w*'  Hhn«ld  form  u  h'nc  vory  complicated  and 
full  of  hi)l«  and  daleit.  With  a  certain  degree  of  reguLirity, 
Iravever,  we  are  aWe  to  find  tlw  periods  at  which  attention 
w»»  devrit<-d  to  tlic  curt;  of  di*«»iie  by  wiitw,  and  these 
upon  the  jioinla  of  descent  of  steep  waves.  As  soon  as  the 
vtutomary  thcrapeatic  m4^thods  itf  proocdurr  had  involved 
them*clvw  in  a  hml  of  renoun-efl,  with  a  sophistry  whioli  ix 
ipnte  unintelligible  to  us  in  these  days,  then  some  man  waa 
vont  to  np]M.iu- — Bt  one  time,  {lerhaps,  cloudy  in  hi*  motives 
and  objecli*,  as  i(  were,  imt-onscious,  at  another  far  in  advance 
of  his  time  and  its  views — who  would  crcutc  a  seui<ation  hy  the 
mighty  actioni)  of  water,  and  then  found  more  or  letiM  of  a 
tthool. 

Th«  otdr«t  medical  archives  handed  down  to  us  do  not  by 
any  means  indicate  tlie  beginning  of  medicine.  In  the  Vedu 
"f  ^unscrit  we  ah^^ady  meet  with  a  very  rich  trcuKury  of  physic 
indeed;  »orne  of  thediffvrfnt  anthurt  diiiplay  a  greater  ana* 
tomical  knowledge  than  they  could  have  obtained  in  India, 
•hnnr  dim-clions  wero  strictly  pr«>liihiloil.  In  tin-  Vwhi*  of 
Sujirotaft,  which  occupy  1hem!«elveB  chieHy  with  dietetics,  water 
U  often  spoken  of  as  an  article  of  dietetic  treatment,  and  even 
aa  an  antidote,  llie  number  and  time  of  the  bath*  being  exactly 
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regulated ;  nnd  thv  minutcDCES  of  dctuil  which  is  lh<.Tvwith 
giveu  nlions  the  imjK)rtaiii-«*  wliii;!)  vm*  attached  to  the  Huhjevt. 
The  Persians  and  Chaldeans  left  the  practice  of  curing  in 
the  hauds  iif  tin*  M.igi,  and  the  existent-e  of  holy  well*  in  the 
iieighbiiiirlnHxi  of  their  templcn  alonit  lead.i  us  tu  the  preaump- 
tioD  that  in  their  practice  ablution  and  batlie  plnyvd  no  unioi- 
jKirtnnt  r6le.  The  Nile  wjw  worshipped  liy  the  h^gyptians,  aa 
the  Ganges  is  by  the  Indians  ;  it  was  suppoaed  to  cause  women 
to  b«.-ur,  Jk»  it  did  thir  earth,  and  was  a  god  which  ttlrengthened 
the  constitution  and  brought  uhoiit  cure.  On  its  banks  prieats 
built  their  tetnplci!,  and  the  sick  who  colh-ctcd  there  found 
relief  in  prayer  and  bathing.  The  first  hjdropathio  institutions 
wen-  of  a  theiirgieal  nature.  Gods,  first  in  order  Hermes, 
pr('»ided  over  thcMe,  and  tlieir  reprvsentaUvex,  the  prif?tit«,  kept 
secret  and  watched  over  their  chemico-tUeurgical  knowledge  in 
tlieir  different  onlerxi^-njoyingconeidenible  popularity.  Grectuu 
medicine,  an  otTshoot  of  the  Kgyptian,  does  not  deny  it» 
de«cent  in  the  commencement,  but  the  mysteries  in  the 
beautiful  temple  groves  lost  much  of  the  gloomy  and  horrify- 
ing under  the  influence  of  the  elevation  of  views,  and  of 
the  altogether  superior  harmony  of  development  which  iti 
usually  absent  in  the  theurgieal  science.  Water  was  in  high 
rrpntc  with  the  Grweks.  Homer  sings  not  iilone  of  the  bath- 
ing ^ausikiia  and  Agennr,  for  in  the  Xanthos  Hector  bathes 
when  wounded  and  iinds  recovery,  and  Theocrite  reports  of  a 
river-lwilh  of  240  maidens.  Hercules  was  thi;  divine  protector 
of  the  tliermal  si>ringa,  and  on  old  coins  we  see  him  sprayed 
upon  by  a'  stream  of  water  issuing  from  the  mouth  of  a  lion, 
which  can  only  signify,  to  him  who  is  converaant  with  the 
allegorical  diction  of  the  period,  the  tonic  properties  of  water, 
which  were  well  known  to  the  ancients.  Just  as  the  thermal 
springs  received  the  sanctity  of  divinity,  inasmuch  as  temples 
lo  Apollo  the  Heiiler  were  erected  in  their  vicinity,  so  laws 
clothed  with  the  nimbus  of  religion  ordained  that  cold  baths 
should  be  odmioistered,  and  in  Sparta  made  special  provision 
for  children,  virgins,  tmd  old  men.  Herodotus  reports  of  the 
Macedonians  that  they  were  so  inimical  to  warm  baths  tliat 
their  women  were  obliged  to  take  cold  ones  even  after  confine- 
ment.    In  the  midst  of  groves  rich  in  springs,  and  in  the 
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vicinity  of  tbriTDiil  spring*, stood  at  that  time  templeiidedicatod 
to  Asklepiois,  Keoa  and  Koidos  being  the  most  famous  of  these. 
Tlwy  wcru  condactod  by  priests  in  the  strictest  theiiT^gical 
£uhion ;  iio  uninitintt^  |ier>u)ii  Wiis  ullowed  to  appronch  thtiin 
without  previous  preparation  by  jirayer  and  cleansing;  the 
]>rr|nnitory  initiution  of  tlic  putieut  eousistcd  in  strict  ^liiig 
of  several  days'  duration,  with  b»th)i,  wuTilioi>  and  prayers.  In 
Uww  wc  can  observe,  iu  myetical  aurroundings,  methods  of 
jirociedure  which  remind  u*  very  forcibly  of  the  methodical 
deprivation  cares  of  the  cold-water-cure  institutions  of  our  own 
times. 

The  patient  juiesed  the  night  upon  the  fleece  of  the 
sacrifk-ed  aiiimul,  and  in  dreams  or  in  visions,  which  (ho 
priext*  well  uiidcntt^Nxi  how  Uy  put  in  nccnc,  thr  god  wa*  to 
manifeet  himself  and  give  the  infallible  advice  which  shonld 
cure  the  malady.  I^tcr  on,  it  bei-^ime  the  custom  to  cngnivc 
the  patient's  name,  as  well  as  an  a<vonnt  of  his  disease,  and  of 
the  means  by  which  he  was  cured,  on  tablets  of  metal;  and 
this  collection  of  't«hulir  votivir 'afterwards  formed  the  basis 
of  a  real  system  of  empirical  inedlciue.  In  the  hatlM  of  these 
temples  Hip])ocratcs  wandered,  and  the  contents  of  the  votive 
tablrl»  fired  the  high  gt-nius  of  the  man  most  jiowcrfully  who 
was  destined  to  become  the  source  of  all  medical  truths  for  the 
oocning  gencmtjons  (454  D.C.) 

His  system  of  pathology  mu  a  humoral  one;  as  dittease 
originates  in  disturbances  of  the  fluids  of  the  body,  so  is  the 
jirinciple  of  cure  carried  out  by  fluids.  Even  the  physiological 
actions  of  nnle-r  of  different  temperature  were  known  to 
bim. 

lie  wafi  the  first  to  maintain  that  cold  water  warms,  whilst 
varm  wuUt  cools  the  body.  He  was  ac^inaintcd  with  shower^ 
baths  and  shampooing.  Warm  showers  induce  sleep;  cold 
water  poured  over  the  body  is  useful  iu  fainting.  He  treated 
tetanu«  with  showers,  and  in  affections  of  the  joints  (who  is  not 
ivminded  of  the  o])positioin  which  the  cold-water  treatment  of 
fol^arihritiv  rhenma^ea  had  lo  labour  against  up  to  the  latest 
periods?)  he  recomtnends  tJie  ponring-over  of  cold  water  as 
hnng  useful  in  relieving  the  pain  and  curing  t)ie  nlTectioQ. 
*  Articulorum  luuvores  et  dolores  abwiur  ulcere  et  podagricat 
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affpctiones  ....  frigkla  large  effusa  faqtiii]  \evni  e(  miniiit, 
<l(ilorpm(|Uft  snlvil..'  Wiflml,  his  views  on  the  hygienic  v.iUti> 
of  water  were  remarkably  advanced.  He  says,  in  th«  '  Tractatus 
dc  Acre,  Aqua  ct  I^^ci*,'  that,  'the  firft  duly  of  the  jihysiciiui 
when  he  cornea  to  a  town  is  to  beciiine  aoi)uainted  with  the 
peculiarities  of  the  waters  used  there,  whether  they  are  boggy, 
haid  or  Koft,  and  whether  ihoy  eornc  from  hills  or  rocks,'  &«. 
Since  elevation  of  temperature  was  knowu  to  him  as  a  sym- 
ptom of  fever,  he  roct'inmcuds  the  use  of  cold  wnt^r  HgainKt 
tht?  differitiit  v»rirtie»  of  it;  even  tht;  reuctJonary  intluencti  of 
cold  applications  was  not  unknown  to  hira,  and  he  knew  how 
to  extract  use  from  tfa«m.  'Vrlicn  t<^taIl1IH  nllncks  h  young, 
l»owerfal  man  without  previous  wound  in  the  summer,  copious 
affusion  of  cold  water  often  suffices  to  reproduce  the,  in  this 
in:<tHnee,  beneticial  jtain '  ('TV.  de  Uku  Liquonim,'  ii.)  The 
observations,  therefore,  which  ultimately  led  to  the  knowledge 
of  revulsion,  were  us  well  known  to  Hippocrates  as  were  those 
on  the  heat-abstracting  action  of  cold-water  Applications,  aod 
he  knew  how  to  make  use  of  them  in  both  directions,  and 
that  loo  at  a  timr  wlien  the  tniijseendental  s|iecii](itions  of  the 
Pythagorean  school  commanded  attention.  We  perceive  also, 
in  the  introduction  of  therapeutical  principles  true  to  natnre, 
the  first  important  beginnings  of  hydrotherapeusis  in  scientific 
medicine.  From  this  time  WHt«r  commtinds  a  place  in  thera- 
peutics, and,  since  its  soothing  and  anti-inflammatory  properties 
are  the  most,  striking,  we  see  huw  it  is  taken  up  by  the  different 
medical  schools  which  crop  up  beside  and  after  each  other, 
in  the  treatment  of  the  acute  diseii^i's  more  i>articularly. 

The  method  of  giving  the  cold  bath  as  described  by  Hippo- 
crates, the  rubbings  and  showers,  were  carried  on  by  his 
disciples  and  followers;  of  hia  numeroua  dietetic  regulations, 
the  one  regarding  the  drinking  of  cold  water  in  fevers  main- 
tained itself  longest.  In  340  B.C.,  however,  we  observe  the 
influence  of  the  Egyptian  school  getting  the  upper  hand,  ajid 
the  pupils  of  Cbrysippus  of  Kuidos  condemned  the  drinking 
of  water  as  hnrtful.  Against  this  judgment  a  man  contended, 
of  whom  we  have  the  right  to  siiy  that  he  was  one  of  the 
greatest  diMooverers  in  the  domains  of  anatomy  and  phyi»iolc^y, 
notwithstanding  that  nothing  of  his  writings  has  descended  to 
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US  dirwtly,  namdy.  Erasistratui*  of  Kcos.  Si>f«i  ngniii,  how- 
ever, wt-  find  medidne  dominepred  over  by  tlie  contending 
philosophical  systems;  do^attstii  nnd  empirics  fight  vnch 
other,  the  trminirv  of  pliysic  iiion'aMei",  l.ln-  It-arhing*  of  a 
ratiunnl  siystein  of  dietfties  are  forgotten.  In  this  period  of 
retrogression  we  see  Itome,  whirL  hitherto  stood  on  a  very  low 
kvfl  in  rciriinl  (o  the  culture  of  medicine,  heeoniing  inedicjtily 
colonised  from  (ireece.  We  must  assiimi',  in  th<;  person  of 
Asclepi;i()i»  of  Prnsa,  quite  «n  unnsunl  geniun,  whtin  we  con- 
nd^r  the  prejudice  which  existed  in  the  ageing  rcpaWio 
■gainst  physicians,  hitherto  rpgiinled  lis  »lav(>»  outy,  who  com- 
bined the  pnuitice  of  a  mo«t  primitive  kind  of  medicine  with 
fome  of  the  lowest  and  most  dishonouring  oocuiuitions.  What 
Fliny  rcjiortA  of  liim  lets  ua  know  in  what  high  <>Miinnt.iou 
lie  waa  held  as  a  physician  until  the  day  of  his  death  in 
IIk*  year  59  B.C.  In  hi*  therai>euti<;a  drugs  plnycd  an  un- 
important rMi!,  tJie  i>rinci|>al  one  being  suHlJiini^l  by  rides  of 
diet  and  bydriatic  methods  of  procedure ;  in  febrile  diseases 
he  ndoplr^l  currs  by  deprivation,  onii^rcd  cold  mttrr  to  be 
drank  in  diarrho^  and  wine  according  to  definite  indioationi*. 
i'articalar  stress  was  laid  by  Iiiux  ujuu  the  restoration  of  the 
tret*  movemenU  of  the  molecules  whose  di«turl»amN?  he  re- 
garded as  the  reosoD  of  the  affection,  by  means  of  rubbing,  the 
iiM  of  which  led  to  the  recognition  amongst  othen  ^  the 
tleei>-prodiicing  powers  of  gentle  stroking  with  the  fingers. 
E\»Ti  in  acutv  discAMM  he  laid  great  weight  ujion  the  iuiport- 
•Bce  of  active  and  passiye  movements ;  more  particularly  and 
rejieatcdly  does  he  praise  the  greiit  vnlue  of  the  bath,  especially 
ef  the  cold,  of  the  douebe  and  rain  baths  and  »hampooiDg. 
Tliougb  Asolepiade?,  whose  well-known  and  succesaful  appli- 
cation of  water  as  a  therapeutic  agent  gained  for  him  the 
name  of  *  Fiiychrulutes,'  the  cold-water  lifntmenl  obtained  a 
pennsnent  place  in  ancient  Rome;  the  ground  was  all  the 
better  prepared  for  iu  reception  xinet^  baths  were  in  general 
lue  in  Rome  as  an  hygienic  measure.  Public  betliing  instilu- 
tiotis  en'stod  before  the  commencement  of  the  repablio,  the 
use  of  Uie  cold  river  hath  belonged  to  the  gymnastic  exemees, 
•nd  even  the  douche  or  shower-hath  {halnewm  pen»iiU)  wma 
not  unknown.     NotwithtitJinding  that  the  followers  and  pupiU 
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of  Asdepiades  deviated  from  the  lines  laid  down  by  him,  and 
that  tlic  u»v  of  cold  wut4.>r  was  allowed  to  fall  into  abeyance,  ita 
dietetic  itii|>ortaiioe  sinking  under  tlie  tnoreafdng  negligence 
and  the  baths  of  the  time  of  the  hjnperors  resembling  Kusoian 
vapour  Imths  flhi?  application  of  cold  in  tlu-ni  ui-iiig  a  very 
limited  one),  notwithstanding  all  this  we  find  the  reign 
of  Augustus  distinguished  by  a  triumph  of  cold-water  treat- 
mint  which  beiiefili'd  the  whole  li>cv»  iiUtnill  of  medicine  of 
that  eiioch.  AnguHlun  appears  to  have  suffered,  according  to 
the  description  of  Dio  Ctissius,  from  that  nffctf  ion  which  even 
to-day  8t>nd»  ii  liirgi*  eontiiigi-iit  to  tlitt  thi-rnial  itpringx  and 
hydropathic  institutions,  namely,  hypnehoudriusis.  He  had, 
upi«ircntly  by  the  wrong  trwitment  of  >_*;inifliiiJ',  whom  «<•  «iu 
imagine  iu«  an  t-ugi-r  I. ln' rape n list  and  a  courteous  royal  physician, 
been  ao  spoiled  that  he  could  not  bear  the  slightest  draught, 
and  allowed  himmclf  the  i)r<*5cribiid  amount  of  t^xerciw  only 
inside  a  dry  bath;  he  stood  'on  the  brink  of  consumption' 
(.SuetoniuK,  'Vita  Aug.' c.  81),  when  the  frvttd-man,  AntoniuM 
Muaa,  undertofik  his  treatment.  How  he  managed  to  induce 
the ov«r- indulged  Emperor  to  Jeave  his  tajicslricd  tbamlicr  uud 
snbinit  Ut  an  fni.Tgetic  col<l-wii1<-r  treatment  is  nol  narraled; 
suffice  it  that  under  repeated  cold  showers,  and  the  libeml  U«! 
of  water  &*  drink,  the  iuvulid  Cffisar  tuion  recovered  his  health 
complet^'ly.  The  grateful  Augustus  dedicated  a  statue  to  hifl 
itfiviour,  and  grunted  tiigti  privilcgus  to  the  medivul  faculty. 
Opposition  was  nevertheless  not  wanting  to  the  new  method, 
and  when  a  nephew  of  Augustus  died  in  the  (hernial  springx 
of  Bnjii^  minrcprcsenlntiiin  was  resorted  to  in  order  to  awcribc 
the  fault  to  Musa  and  his  cold-water  treatment — ^uselessly, 
however,  as  the  eommencemi-nt  of  a  eure  on  the  |Ki(t  Horace 
proved  that  eonlidenoe  in  the  cold-water  treatment  was  nn- 
ahaken,  and  the  successful  termination  of  the  latter  served  to 
heighten  it  not  a  little,  Alwiut  IhiM  time  the  use  of  cold  water 
was  «  very  extended  "One,  and  ordert'd  by  the  physieian*  of 
different  .4eh»ol9>  according  to  defined  indications.  The  phystn- 
trical  school,  which,  founded  on  the  materials  left  by  Hippo- 
crateK,  attiiphed  to  nature'*  tendency  lo  cure  the  greatest 
importance,  was  opposed  by  metliodismua,  which  sees  in  the 
orgauiHm  only  a  powerless,  passive  mass,  unable  of  itself  to  do 
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Rything  against  the  diseaste,  but  requiriag  to  be  most  etie)^ 
ticali;  iK-liibouroii  in  order  to  b«  cured.  Yc).  uvea  thoufrh 
the  foiiader  of  Qu-thodittmus,  AK-lcpiitdftn,  cont^mptuoOBly 
d«signat<.*s  Hippocrates'  method  as  a  *  medicatio  uorbi ' 
i0ai-<i-Tov  fu'tUrri),  oven  though  hi-  jjasseit  direct  from  H]]i|>o- 
vnit^.i'  huntori>)ml.hologi<-al  vit;wit  into  Rolido- pathological  ones 
of  his  own,  and  hi=  pupil,  Theniison,  ranges  uU  diseased  con- 
dition«  into  three  en tcgories— strict «"(,  Itixutn  and  mixtwrn — 
thv  new  fvhuol  i«  iinnbit!  to  ditii)ense  with  the  fruits  of  the 
olnierKitioOfl  of  the  old  master,  and  the  use  nf  water  n»  an 
aslriugeiit  and  n-laxiiig  mcJiDK  iilay*  a  [iroijorlionately  import- 
ant part  in  its  therapeuais.  Whilst  the  methodists.  pupils 
of  Asclepindes  attributed  the  action  of  cold  wati-r  to  llie  eoii- 
tnctHin  and  n^laxatloii  vrilh  wiiieli  tfu-y  explained  everything, 
Celsoa,  the  greatest  eclectic,  praiaea  it  as  a  dietetic  and  thera-  - 
peutie  agent,  and  recn>ntuendf<  it  against  a  whole  row  of  acute 
and  rhninic  diinfuac*,  in  jittrt.  utill  agreeing  with  the  indica- 
tions established  by  Hipj)ocrat«s,  but  going  even  much  further 
a*  well.  He  orilinates  the  use  of  wiiter  us  a  beverage,  washing, 
shamjiooing, rhe  batli.drcnihiTig  and  ht?i>|>rinkling.  Krom  this 
period  we  find  the  dietetic  rules  deduced  firom  hydrotherapcusis 
in  ccmMnnl  warfiirc  with  the  degenerary  entering  further  and 
fbrther  into  the  raakit  of  thi?  luxurious  fjesarean  Itomans. 
Herodotus  bemoans  the  universal  neglect  of  oold  baths,  but 
Uie  most  fntnoui'  physicians  of  the  day  knew  and  made  u^e  of 
tJu-ir  euralivt-  iiowiT!>.  (.Iiarmis  of  Maja>iiia,  who  treated 
Seneca,  knew  how  to  inspire  that  philosopher  with  such  enthu- 
siaain  for  the  o'lld-wuler  In-iitnn-nl.  even  in  winti-r,  that  he 
failed  himself  a  INyi-hrohit*.".  Agnlliinufi,  founder  of  the  eclec- 
tic school,  Archigenes,  Aretffius,  and  Sontnas  used  cold  water 
Tpjiealedly  and  in  the  mowt  variouji  forms,  nnii  that  at  a  time 
alien  me>lieine  was  degeneiitting  and  a  coniples  and  objectleas 
system  of  th«m|M!Utics  fiourish«d.  Although  there  is  much 
emtained  in  Galen's  roluminnus  works  that  is  valuable,  there 
tl  Htill  great  diltii-ully  in  pieking  out  from  amongst  the  ehaos 
of  ciimtive  compounds  that  which  is  in  conformity  witli  oar 
more  distinct  views,  Surimsjng  data  concerning  the  nae  of 
eold  water  are  nevertheless  to  Ik*  found,  esjiecially  on  cold 
shampooing  after  warm  baths  iu  conituiuing  fevers. 
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In  the  fragments  that  hav«  rlt^«ceud«il  to  u*  from  AntyUus, 
we  only  find  hints  as  to  bydrotherapeutical  itri>«;ediiri;« ;  wc 
lind  Uk-  upplicutioii  of  imtont  simple  agent«  likn  witter  boom- 
ing more  and  more  seldom  in  the  retrogression  which  loedi- 
cino,  like  all  the  other  scienoea,  underwent.  Still,  tiie 
tradil  ioiiit  of  HIppocrnt««  nnd  Ci-bux,  n»  wvll  as  the  tcuchioga 
of  Agathinus,  are  not  entirely  lout  to  view,  (^litifl  Aui-elianud 
('Art.  Med.  Principea')  give*  precin;  directions  for  hydriattc 
procedure.^  in  variflii.-<  diKt-uset*.  and,  from  the  grent  eftiniatiou 
in  which  hie  works  were  held  even  in  the  Middle  Ages,  it  is  to 
be  tunumcd  that,  he  did  fo  successfully.  ActiiiN  us«m  cnid 
water  against  s£)ermal'>rrham  and  its  sequela;,  amongst  other 
diiicascK. 

Finally,  in  the  limu  which  indicateji  the  deep  fall  of 
antique  culture,  close  to  the  end  of  the  western  Roman  and 
tbn  grjiduul  Splitting  up  of  the  Hyzuntinw  fiiipires,  the  naini.-s 
of  two  men  appear  who,  free  fn>m  Mind  &ith  in  authorities, 
created  a  better  ejioch  for  scientific  genius  in  oji]j<i»iti'in  to  the 
insinuating  progrii'ss  nf  bjirliirisni,  and  lliese  are  Alexander  of 
Tralles  (525-605  h,u.)  and  Paulus  of  M^aa.  (about  A.D.  660). 
In  Alcxiiiiflcr'n  works  wc  come  njHjn  a  jirecise  description  of 
the  behaviour  in  the  biith,  of  the  pouring  upon  the  body 
of  wator  and  of  friction,  in  addition  to  an  exsictly-renderiHl 
treatment  of  g"ul,  dict<'tic  in  the  absLracL  Piuilus  recom- 
mends the  cold  douche  against  sunstroke  and  unnria,  and 
swimming  in  cold  water  as  an  hygitaiic  measure.  If  we  glance 
oviT  the  development  of  medicine  as  a  whole  from  the  time  of 
Hippociatt'S  to  the  end  of  the  antique  period,  we  must  cunfejus 
that  Ihc  eiqjectatious  which  we  may  with  propriety  attach  to 
Ihe  teachings  of  that  Ihther  of  medicine  have  not  been  ful- 
filled. The  recognition  of  the  coniiccliiin  between  the  body 
temperature  and  disoHHtMl  processes,  the  importance  of  dietetic 
rej^imen,  the  action  of  water  of  different  trmpenitures  on 
physiological  [iroecsses  were  the  essentials  for  the  basis  of  a 
liydrntherHpeusis  as  given  hy  him,  and  might  ejisily  have  been 
iransformed  into  a  mtionnl  Kystem  by  the  aid  of  ext«ni>ions 
made  in  llie  domuiti  of  physiology.  In  the  confusion  of  the 
different  theorising  or  empirical  systems,  how«vM,  it  never 
(Ame  to  a  ratiomil  construction  upon  the  ground  obtained,  and 
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Uie  barbariiim  of  the  Middle  Ag^s  thrfw  inttdt«itl  ticieiKie,  and 
with  it  hydrotht-rajwusis,  far  behind  its  original  starting-point. 

U.  Hfrropatiit  tx  the  Middle  Ages  and  Modehn  Times, 
vp  TO  Pkiessmtz. 

It  WM  in  the  *M»t  thiit  at  this  period  «cipiitilii>  mediciuc 
«>8  kept  up  aa  a  traditjuii  \>y  the  Arahian  physiciaiiit.  One 
votild  be  inclined  to  think  that  here,  where  the  hygienic  use  of 
wat«r  in  the  form  of  bath*  and  iiblut-toiis  had  ulrcafly  won  a  wide 
territory  for  itself  when  Mohsmmed  made  it  a  religiou>i  injunction 
Kt  the  time  when  lie  oompelled  hiH  millions  of  believers  to 
ahstaio  from  the  n^ofxpirituoiiKli<|iiurs,  the  gmiind  fora[>ower^ 
ful  development  of  hydrotherapeutics  bad  been  well  prepared ; 
but  with  u  pnnulosy  which  we  often  mi-et  with  in  the  bislory  of 
hydropathy,  we  find  the  Amtrian  physieians  only  anxious  to 
enrieb  their  pharmacology,  and  especially  timid  and  prejudicvd 
against  the  um?  of  ooUl  water. 

Kbazes  take^  up  what  Galen  ^aidon  the  application  of  water 
most  eomplvtely,  and  lays  particular  s1jx:-i>s  on  lU  utie  in  the 
treatment  of  acute  exanthema  ('  i)e  Varioliii  ct  .MorbilUs '),  also 
recognising  its  value  in  fever,  gastric  weikni.>Xi>,  &x, 

Avieenna — de:«ignated  by  the  Arabians  *the  prince  of 
phyaciaus'— (ttU36)  speaks  with  much  greater  timidity  of 
uold  water,  with  whose  dinTerenl  forma  of  application  he  waa 
well  acquainted,  even  to  the  douche  and  enema.  He  warns  us 
fium  the  u»e  of  cold  buths  in  retching,  nausM,  and  diarrb<fii, 
and  adviaea  to  individualise  according  to  age,  constitution  and 
ibc  time  of  yt-ar.  He,  however,  points  out  the  reviving  pn>- 
I  flrtlH  of  cold  beaprinklingi*  (through  the  sieve)  in  fainting, 
afitniB,  and  fever. 

The  moiit  imjiortant  dieti^tie  ^lysicisn  oF  his  day,  Isak  U-n 
Soleiman  (f'l40),  aUo  retuma  to  the  atatement«  of  HipiHicnites 
eanceming  :<(iring  water.  Dialectics  and  the  pbarmaco-t hera- 
peuUcal  element  predominat«  already  with  Avicvnna's  great 
opponent,  Averroes  m\9S).  We  still  find  in  the  few  remaining 
writing*  of  Maimonidcs  ( fl^ftM)  indications  of  a  return  to  the 
dietetic  viewa  of  Hijipnoraiea,  but  all  traers  of  Ihr  ajiplieatioQ 
of  water  as  m  loewu  of  care,  in  a  manner  having  a  detloite 
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object  in  view,  are  lost  in  the  deep  mantle  of  night  whlf^Ii 
sinks  over  the  whole  ^cienw  of  nii.H)icinc  diuing  the  Middle 
Ageii,  not  even  the  experiences  won  np  to  tluit  jx^ri<Hi  being 
made  use  of.  Amidst  the  chaos  of  su|>crdtition,  out  of  which 
{a*  the  medicine  of  the  monks)  wjin  forced  the  germ  of  aound 
scientiiic  knowledge,  the  Salcrnitan  school  alone  retitinei)  thu 
rtMiiains  of  the  Kippocnitic^l  triulitionK;  aptirt  from  it  we  find 
nowhere  a  trace  of  the  use  of  cold  water,  the  fear  of  it  being 
so  great  indeed  that  it  was  ordnined,  in  an  order  of  the  (.'bnrch 
of  (he  your  128",  thtit  even  religionit  acts,  such  ns  the  dipping 
in  water  of  a  child,  should  be  inodilied,  water  to  be  poured  over 
t.hecnmn  of  theheud  only  and  to  be  warm  in  winter  {rinicilinin 
Leodontinum).  This  fearof  cflid  water  is  to  be  considered  only 
ai>  a  single  symptom  of  the  dweply-nwHed  demoniliaition  which 
hiid  taken  its  sUind  in  the  fields  of  hygiene  dietetics,  aye, 
even  of  personal  cleanliness,  and  whose  terrible  consequences 
ure  pluinly  seen  on  the  piiges  nf  hititiiry.  The  necessity  for  h 
change  in  this  direction  became  an  urgent  one  by  the  introduc- 
tion of  leprosy  through  the  cruwiders,  and  li-d  to  the  universtd 
adojil.ion  of  wnrni  baths.  One  class  of  physicians  obtained  the 
name  of  'bathers.'  At  this  time,  bathing  houses  and  bathing 
riHtms  for  the  jwKir  were  also  instituted.  Eviry  fctrtive  ceremony, 
marriage  as  well  as  dubbing  of  a  knight,  demanded  preparatory 
warm  baths;  even  (he  cessation  of  the  lulionrer's  work  for  the 
djiy  was  inaugurated  by  a  liathing  procession  which  drew 
through  the  streets  with  lively  music  every  evening.  Tlie 
cold  hath  was  carefully  avoided  notwithstanding,  as  was  cold 
indeed  generally,  'fhus  we  find  the  most  renowned  of  the 
Italian  commenlatnrs  of  the  Arabians,  Geutiii*  a  Fuligno 
(flSflS),  whose  '  t'onsilia'  enjoyetl  the  highest  esteem,  and  who 
himself  recommended  cold  sprinklings  againsi  great  weakness 
and  indolence  in  the  functions  of  life,  still  committing  him- 
self to  malicious  investigations  into  the  drawbacks  of  the  cold 
balh.  Although  we  perceive  cold  water  to  be  thus  niniost 
entirely  excluded  from  the  overstocked  drug  treaaury  of  the 
fourteenth  century,  yet.  in  its  stead,  the  use  of  the  natural 
ininend  springs  and,  later  t^tili,  nf  artificial  couibinations  sub- 
Btituted  for  them,  obtained  a  powerful  and  universal  advance, 
which  was  not  without  its  imgiortimce  for  the  teohnitpie  of  hydro- 
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thanpeiiiicti.  In  Italv,  where  scieQti6c  medicine  had  vccuied 
fbr  itwlf  ont^  mh^r  «iititi>,  and  which  allt^ether  v«s  the  seat  of 
an  advanced  and  refined  culture,  the  actions  of  natural  heiillh 
)!priiig£  were  nought  to  be  iiiiiuied  and  their  iK:oi>e  widened. 
We  poK««t<«  no  certainty  as  to  the  exact  time  of  the  in- 
Tention  of  the  douche  (ItJiI.  licwi'd),  biit  Pietro  TuBSignano^ 
irho  lived  xbout  IS3t>  and  described  the  baths  of  Buriuio,  makes 
mention  of  it  onder  this  name.  We  obserx-e  a  reaction  against 
the  reigning  mystical  temlenc^  and  a  return  to  Kippocratical 
[ifincipli-s  with  the  Ix^inning  of  the  fifteenth  century  in  Italy. 
Sat'onarola,  graudfather  of  the  unfortunate  theologiat  and 
profeaaor  in  FeiTHra,  flourishes  at  this  period  and  is  greatly 
e«t«emed  by  his  coQtem{>oraries.  He  opculy  breaks  with  many 
of  the  xuhtilti  xpiH-uIationn  of  the  scholastics,  declares  himself  a 
friend  of  cold  baths,  and  relates,  am ougut  others,  the  astounding 
cure  which  he  accomplished  on  the  Marnui*  Nicholas  of  Kste^ 
by  means  of  cold  drenchinga.  In  his  *  Traetatus  de  omnibus 
Italite  Balncis,'  vrritlcD  in  1480,  be  devnU-»  a  chapter  to  cold 
hath"  ;iiiil  n-ciiminetids  them  to  persons  of  weak  constitution, 
then  in  high  fever  and  dysentery,  and  against  the  leucorrhaw 
i>f  fitmalo.  Finally  Oardssas,  who  aasaiU  (>a)<-uic  medicine 
with  violent  crii  icisms,  speaks  highly  of  the  application  of  cold 
water  in  articular  puius  and  goaU  Tlie  close  of  tJie  Middle 
Agr$  M  niiurked  by  the  glimmerings  of  a  returning  confideuce 
in  the  endcavount  of  nature  to  pnmiote  a  cure,  »«  Hippocrates 
aUted,  ID  opposition  to  the  dictations  of  a  host  of  unclcttc 
technicalities.  Italy,  the  principal  seat  of  scientific  medicine, 
U  the  one  alK>vc  all  others  we  see  coming  forwanl  most 
clearly  and  earliest  at  the  time  of  the  Rcnaisance.  Notwitfa- 
ftanding  that  it  was  to  lie  expected  the  exertions  to  promote 
medicine  woold  sooner  or  later  lead  to  the  adoption  of  cold 
■Iter  as  the  most  appropriate  agent,  especially  mt  the  liippo- 
entieul  views  on  the  significance  of  the  temperature  of  the 
body  bad  become  develojied,  wc  tind  notliing  to  warrant  tJiia 
sxpectation  in  the  resulting  fadju.  The  learned  sectitm  of 
phykicianit  was,  on  the  one  hand,  still  too  much  under  the  influ- 
ence of  doctrine  and  mystery,  and  placed  an  aliiic)«t  unlimit4-d 
eoD&dcnce  in  tlie  secret  jsiwer  of  springs ;  whilst,  on  the  other 
hand,  a  number  of  charlatans  of  the  most  contemptible  kind 
\xiL.  V.  y 
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bmied  thcmst^lvc!)  wilh  miigical  arte,  among«t  whicb  the  appli- 
cation of  volt!  water  held  a  prorain<-iil  position,  thus  giving 
Biiflioient  groundri  for  its  lulling  into  disrepute  amongst  the 
phv^iciau^,  aliin!  Still  thvur  oharlntaii^  wciv  the  wry  means  of 
giving  hydrotherapeuticA  itti  linL  tiu(x.«H»ful  ntep  in  the  donmin 
of  nii^ry,  which  was  at  this  tim<?  a  most  cruel  syBtem;  the 
dreBsmg  of  wounds  wiis  pcrfonnt^d  with  boiling  oil,  »nd  the 
nvtuai  cautery  took  a  moat  prominent  part  in  their  treatment. 
It  remained  so  until  that  cstraordinary  geuius,  Ambroise  Partf, 
took  its  riiformatinn  in  hand.  Thr  surgi^nt*  of  tliat  period 
formed  a  separate  class  from  the  learned  physiciana,  and  re- 
sembled more  ouv  of  thegitildi;  of  the  tmdcKp(K>ph\  Ambroise 
"Pari;  wa*  therefore  prinoijially  self-taught,  and  it  was  only  in 
lat«r  years  that  he  was  nbk  to  iic(]uiro  a  cl(ui»ical  education  by 
dint  of  hard  work,  his  nuuifiouR  workj>,  however,  being  writ4«n 
in  French.  iSincc  he  uuited  iu  his  person  all  the  good  qualiiiea 
of  a  prominent  surgeon  with  nniilmting  xcal,  acute  observation, 
and  an  iint.iinted,  self-sacriticing  character,  he  had  already 
obtained  renown  when  he  asfnistcd  at  the  isiegp  of  Mctz  under 
Francis  I.  in  lo53.  Here,  he  reports,  he  *  underwent  the  pain 
of  seeing  the  wrtiindrd,  wlnwc  coufidenoc  he  w»  well  deserved, 
prefer  a  certain  Maitre  Uouhlet  (who  was  an  ignorant  enqiiric) 
to  himself  repeatedly,  the  only  talent  which  this  man  possessed 
being  llmt  he  apjiliVd  water  and  clmrpie  to  the  wounds  with 
incantations,  and  had  very  good  results."  Soon,  however,  hia 
quick  perception  discovered  wherein  these  ronult*)  originated. 
He  had  alrpjuiy  observed  tli.it  gunshot  wounds  healed  much 
better  without  the  boiling-oil  treatment.  He  now  tried  the 
treatment  of  wounds  and  fnustures  with  cold  water,  and  soon 
arrived  at  the  most  happy  results  ;  and  now  he  declares  with  an 
amount  of  courage  which  is  quite  hjuturdous  for  thnt  time,  *  I 
dcelan^rJiat  it  is  not  the  words '  (of  the  incantation) '  nor  the  cross 
which  do  it,  but  the  water,  which  cleanses  the  wound  and  pro- 
tects the  injured  limb  from  inflammalinn  ,-iiid  Ihe  cont-iict  of  other 
fluid*  by  its  coldness'  (A.  Par^,  4Aii.  Malgaigne,  t.  i.  p.  97). 

Although  thus  introduced  with  all  the  authority  of  a  surgeon 
esteemed  both  in  hix  uwn  time.^  and  by  later  generation*,  the 
u»e  of  cold  water  in  surgery  had  still  to  fight  against  a  strong 
nnpo^ing  force,  yet  it  nvver  (juite  lost  the  ground  it  had  gained 
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a  timp   when   intcrtial    medicine  closed   it«  portals   to   it. 
Mwlicinc  in  (iemiany  was  dowi-r  than  in  Italy  in  shaking  off 
the  inflai^ncc  of  the  Anbians,  of  Galenismus  and  inonkii*-nitKli- 
cinr,  aiul  Thiiiphnwtii*    PariKvlim'',  a  (laBsionat*'  opponent    of 
(tAl<^n,  who  marks  the  eommencement  of  the  medical   Rcnaiv- 
eance  period,  ban  takvn   up  much   Ibnt   is  mystical  into  his 
daring  system.     Thua,  the  cold-wat^r  treatment  finds  no  place 
amongst   his   arcana,   which    were     directed    bo<IiIy    against 
Arohmu,  whilst  he  give*  nnbounded  praine  to  the  myaterioas 
powers  of  thp  mineral  q>rings,  especially  to  those  of  his  own 
country  fnmi  (i'l(:?nli)gical  reiisons.     Ncver(.Iiclf*i«,  th«nseof  cold 
waterwas  considered  a  veiy  valuable  remedial  agent  by  many  of 
th»^  physicians  of  the  time.     Qiialthenis  Riff  of  Straabiirg,  Bar- 
tholofmieuB  \'iotti  a  Clivolo,  and   I'golino  de  Monte  Catino  gave 
great  attention  t«  the  #tudy  of  baths,  and  lay  particular  stress 
apoD  the  value  of  shower-haflts.     An  anonymous  work  pub- 
lished in   W-nice  in   1.553,   entitled   'De  Balneis  omnia  qua. 
ex«tiuit,'  gives  the  historical  information  conn^j-ning  the  use 
of  water  very  completely,  but  with  a  good  deal  of  legendary 
matti^r  tiken  up  in  it,     Oiinthcr  of  Amlernnch  (1487-1574) 
laads  the  pooring  of  ordinary  water  npon  the  skin  as  '  promot- 
ing i*xcn*tion«,  iitdiicing  ^!I('ep,  and  lemcning  dryness  ;'  and  in 
the  same  spirit  does  Andr,  Kaccias  (1.W8)  recommend   haths 
Ukd  showers  in  brain  disease,     Cpon  the  whole,  however,  It 
wft«  not  alone  wirh  neglect  that  (he  use  of  wat.<'r  had  to  con- 
tend, but  with  direct  suspicion,  the  result  of  prejudice.     TTie 
more  than  daring  etiology  of  the  period  had  ascribed  to  the  uw 
of  the  common  batli  the  uuiverval  spread  of  the  venensil  ])lagae. 
This  and  the  chemialrical  tendency  of  medicine,  driven   by 
Pkncelnis  to  the  height,  of  its  culture,  led  to  the  dccmy  of 
water  treatment,  even  of  its  dietetic  use,  and  we  find  Mercu- 
Ttalis.  who,  as   the   moKt  famous  commentator  of  Hippocrates, 
had  always  kept  in  view  the  principle*  of  that  Bithcr  of  medi- 
cine,  deploring   thus    in    1601  :   '  Italneam    aqn;e   dulcis   in 
fobri  ardr-nti-  ab  omnibus  prohutum  video  ....  sed  hoc  reme- 
dimn  hodie  non  adeo  &ci)e  tn  asnm  Irahetiir,  quoniara  homines 
son  Solent   itn   freipienter  Uivare  qnemadmodum  consuevere 
antiqui.*     In  his  practice  he  lowered  hi*  be(t*'r  jmlgment  in 
bvour  of  tho  po]>ular  prejudice,  and  placed  his  trust  in  medi- 
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cnted  dreDcbings  and  sprinklings.  Daniel  Sennert  evi^ti  luul 
warm  milk  poured  over  hectic  patient*.  Prosper  Alpiniist 
(155S-1617),  who  livpiJ  in  KgypI  lis  i)!iynioian  U>  tlic  Venetian 
Coniinl  and  wrote  '  I>e  medivitia  .'!<gyplionim,'  on  thf  other 
hand  praises  Ihv  diutctiv  uxe  of  cold  water,  and  describes  the 
Niltt  bnlh.i  and  the  diHeas&i  for  which  they  were  uat^.  Ltidwi^ 
Sittala  (1552-1633),  mlmut  the  same  time  rceommendii  cold 
wat«r  in  flunstroke,  headache,  dinrrlicm, and  cntic;  and  ?'&bridu& 
Hildanus  (1560-1634)  explains  and  lauds  its  curative  power  in 
frost-bitest.  A  learned  Belgian  pbysiciaii,  Hl^^r^Ja^n  von  der 
Hi-yden  (about  164^),  is  the  fiiitt  who  announces  the  diwovcry 
of  a  panacea  iii  water.  lu  enthusiastic  litnguage  he  ranks  it 
above  ail  medicines,  and  applies  it  in  chronic  diseasttM  as  well  us 
in  acute,  which  had  not  hitherto  been  attempted.  He  statei  that 
in  an  epidemic  of  dywnitfry  "fa  malignant  typi^  he  cured  3tiO 
patjent«  with  water.  The  chemiatrieal  tendency  in  leamtHl 
medicine  was,  however,  at  that  time  the  ruling  one,  and  so  the 
.  use  of  ao  simple  an  agent  as  water  met  with  many  obstacles, 
to  overcome  which  it  did  not  suffice  that  the  Van  Ilelmonts, 
father  and  son,  vindicated  cold  abtiilJouK  and  tihowent  from  the 
views  of  even  their  own  school.  The  glowing  /.eal  of  an  Eug- 
lishman  it  was  which  first  caused  general  attention  to  be  drawn 
to  hydrothctapputicfl,and  secured  a  large  domain  for  it,  Kloyer 
lived  from  l(i49-1714,  and  his  '  PByobn>lu«ia,'  which  came  out 
in  1702  in  Ix)ndon,  underwent  six  editions  in  a  abort  spiwe  of 
time.  The  author  han  collected  in  it  all  that  which  in  the 
[■rerl  and  profane  writings  speaks  favourably  of  the  cold  bath, 
•od,  confonimbty  with  the  dpirit  of  the  age,  the  sacrament  of 
baptism  i»  not  the  least  important  amongst  his  arguments.  He 
does  not  even  hesitate  to  ascribe  (he  increase  of  casM  of  ra- 
chitis (morbus  aiigliciiK)  to  the  neglect  of  plunging  the  body 
under  water  io  the  performance  of  that  ceremonial.  Floyer 
used  fur  higi  baths  the  coldest  spring  water  he  eotdd  obt«in,  and 
eBtimated  their  temperature,  not  absolutely  in  degrees  hut 
merely  by  com])arison  with  the  tvmiwratiu-e  of  the  atmosphere, 
hy  means  of  thermometers.  It  would  occupy  too  much  spact' here 
were  we  to  go  through  the  hst  of  disttases  against  which  he 
reciitnnieiidK  cold  water,  aa  hardly  one  of  tho«e  at  present  in 
existence  would  be  wanting.     He  never  appears  as  aught  but 
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the  learned  phv-ician,  intht^r  wlien  giving  advicN;  a»  to  \he 
dieMic  applicatioti  of  the  bath,  or  when  laying  stress  upon  the 
necessity  for  medicul  advice  before  and  after  the  batli,  in  vhich 
Die  prejiidii-eof  the  puhUongain«l  )U>hHiid}-a  remedy  had  doubt- 
less to  receive  due  attention.  In  his  own  country  Floyer's 
tiuchings  iiwt  with  tpiritvcl  recuguitton  hy  th<*  phy^iciiioK  and 
others,  llaynard  deprecates  the  proceedings oftheredpe  traders 
of  his  times,  and  uses  coM  water  iuucute,  feverish, and  epidemic 
di«eiim-s,  in  variol»  and  ttie  plague. 

Pitcairoe,  Brnvn,  Blair,  and  others  reported  very  pretty 
resultii  fitiin  the  eold-wuter  trealnient,  nnd  at  last  f^iiiilh  in 
1724  published  an  eshaiistiTc '  Trejitise  on  the  Medicinal  Powers 
of  Ordinary  WaU-r,'  in  whieli  he,  in  n  manin'r  most  conclusive 
aiid  remarluibly  cluir  for  his  liiiii-,deacaiitiiU{)on  the  great  value 
of  water  sa  a  dietetic,  dissolving,  and  diuretic  agent.  Without 
letting  hiniM-lfinton discussion  on  the  veiituresomeandmyrtieal 
(peculations  of  his  predecessors,  his  sound  criticism  leads  him 
to  the  conclusion  that  the  wonderful  autions  of  the  mineral 
j^ngs  are  probably  for  the  moat  part  to  be  ascribed  to  the 
water  as  such,  lite  sen^tion  which  Floycr's  teachings  pro- 
voked extended  far  beyond  the  eirelc*  of  medidne,and  not  one 
of  the  works  of  the  learned  men  who  adopted  his  views  obtained 
fOicb  a  circulation  as  that  of  f  lancoke.  un  c\'angelic»l  divine> 
wliich  api>e«red  in  172.1,  under  the  title  of  *  Febrifiigiura 
magnum ;  or,  Common  Water  the  Best  Cure  for  Fevers,'  aod 
went  through  seven  editions  in  one  year.  B<'«ido»  very  long 
theoretical  and  dogmatical  arguments  upon  the  nature  of  fever 
and  the  alteration  of  the  fluids,  wliich  are  full  of  fantastical 
hfiHiiheses,  there  is  much  useful  matter  in  HanookrV  hook, 
especially  on  the  use  of  water  as  a  sudoritie,  and  very  correct 
observationK  upoiiil*  method  of  operation  in  acute  exanthemata 
and  intermittent  fever.  The  influence  of  Hoyer'H  teachings 
waa  never  quite  lo»t  in  the  English  mode  of  treatment^  although 
George  Cheyne  (1671-1748)  compLiInii  of  the  neglect  of  the 
hath,  and  whtrever  the  prejudice  against  water  appeared  it 
always  met  with  energetic  and  self-jwiisexMil  opponents,  e.ij. 
in  Huxltam,  the  grcjit  pupil  of  Boerhoave  (tl768),  in  Thomas 
Short  and  in  I.ucjui  (1730),  to  wliom  we  have  to  ascribe  the 
credit  of   the  invention  aud  first  ap[>tic»tion  of  wei  [ocking. 
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WilliHiii  Biichiin  did  much  for  tlic  ]K)[iuI(iri)i»t iun  of  hydro- 
ih e rape utics,  and  faia  '  Domestic  Medicine,' publUhed  in  1772, 
underwent  ten  i.-di(i<»is  intbiiVen  years.  lu  Englnnd,  then,  the 
country  in  which  Kram-iK  Bacon  tli-Vflujitil  the  first  priiidjik-s  of 
the  induction  current,  and  in  which  practical  medicine  shook  off 
the  trHuiUK-I»  or«jicc-u]ittion  und  tumi-d  itu  thoughts  to  healthy 
empiriciflin  sooner  than  in  any  oth<-r,  the  ground  for  a  .icienlifiu 
treatment  of  hydrotherapeutics  was  better  prepared  than  any- 
whurt^  tAfv  in  Eumpi-.  The  history  of  the  cold-wat(?r  tri-atrnt-nt 
in  Italy  at  the  time  we  speak  of,  was  a  much  stormier  and  more 
fantastical  one.  Hvrw  ugain  wc  find  the  »pur  to  a  movement 
whii'li,  pii.i.'tiiig  tx^yond  nitional  boiind.s,  naturally  brought.  :ibout 
a  reaction,  applied  by  non- professional  physicians.  It  was  more 
iwpcfnatly  a  certain  Capu«hiii  nmnk  who  hud  formerly  studit^l 
medicine  and  whose  name  was  Pater  Bernardo,  from  Gastrogianna 
in  Sicily.  wh<i,  cnDinj;  liitnscif  a  pupil  of  Ruvida  of  Aragon, 
excited  gr€at  wonder  in  the  whole  of  Europe  by  his  extraordi- 
nary  cnres  at  Mnlta,  in  the  year  1724.  Ice  and  icod  water 
were  hi«  drugs,  the  latr.or  aduituistvrt;d  in  Iht-  form  of  u  drink 
(six  to  eight  measures  a  day),  and  as  an  Knema  or  itoultice,  the 
former  either  rc  a  dressing  or  by  stroking  the  affected  pari  with 
it.  The  priiieipul  objwt  of  his  thfritpeusis,  which  ht;  prfiit-hitl 
with  great  recklessness  and  little  clearness,  was  the  bringing 
bout  of  crises  by  the  skin,  luHnc,  or  nlvine  evacuations. 
Nicolo  CVcnicenzo  (1727)  declares  quite  bluntly  that  physicians 
are  incajable  of  treating  with  cold  water  ('liagionameati,' Ac); 
but  Toduno  and  8ungez  (1722)  go  to  the  maddest  extremes, 
the  former  being  called  'medicus  per  aquam,' the  latter 'per 
glacicm.'  With  great  audacity  the  first-named  individual 
explains  shortly  that  every  disease  is  curable  by  means  of  cold 
water;  one  must  only  drink  it  to  superfluity:  but  cold  water 
does  not  suffice  for  him,  it  must  be  mixed  with  icu  iiud  «now, 
and  the  patient  must  drink  at  least  5  lbs.  every  three  hours. 
Should  the  patients  shiver  they  must  not  be  covered,  since  the 
rigors  are  nect>s8ary  to  promote  the  cure,  as  is  also  hunger ;  and 
then-fore  the  patients  are  not  allowed  t«  eat.  more  than  the 
yolks  of  fn»!n  two  to  four  fresh  eggs  daily.  If  the  patient  can- 
not bear  tbe  cold  at  all,  moist  compresses  are  laid  upon  the 
liver  and  loins.     Fainting,  sopor,  and  other  dangerous  sym- 
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ptoma  are  of  no  con$«<|aeQce ;  it  ia  only  nei-e-Bary  to  continue 
the  dnnking  sod  tu  sprinkle  the  facu  witli  iced  water,  &c.,  or 
to  lay  ice  upon  the  cardiac  regiou  if  inti>n!ie  »o|ior  itiij>erv<-ue. 
Pwturient  females  mv  just  a»  little  excepted  from  tliesc  rules 
u are  children;  the  former  have  Know  or  ice  applied  to  the 
loins  to  ease  the  labour,  aod  the  Dewly-boro  infoot  receive^)  four 
ouDces  of  cold  water  in  ordcv  to  drive  off  the  imM.'oaiiim,  i£c. 
Oae  coarainptive  patient  recovered,  after  a  fant  of  eleven  day* 
and  drinking  water  for  forty  days.  Kxeesses  such  as  theae 
did  not  occur  singly.  Siaigfx  uf  Kelfiiia  explaiuK  tlrnt  it  is ' 
pomble  to  care  anything  at  all  sosceptible  of  a  cure,  by  nieana 
of  snow  and  ice.  In  high  fever  he  lay»  the  perfectly  naked 
patient  on  a  double  »lieet  .-xixpeiided  by  iltt  four  comer*,  and 
eOKer»  bim  up  to  the  mouth  with  snow.  He  is  then  swung 
violeotly  to  and  fro  until  he  begins  to  pentptre.  In  the 
meantiine  iced  water  baa  to  be  drunk  incessantly  (Himchel). 
Biceaecs  such  as  theae  are  only  comprehensible  when  we  take 
iBUtaccouDt  the  adventurous  spirit  of  the  period,  which  branghl 
Ibtth  Brown's  ^atem  of  stimulus  and  counter-stimulus.  In 
Italy,  however,  wo  are  the  more  surpriMed  to  raet^t  with  them, 
inaNinueh  as  the  mtdieal  sciences  were  the  most  advanced 
there.  Vesal,  Ai:c]li,  Mulptghi,  Marchctti:',  and  others  had 
laid  a  most  xubMiinlial  foundation  for  practical  mtvlicine  by 
their  discoveries  in  anatomy  and  phTsiol<^,  and  Santorio 
Santoro's  resi'itrditT*  into  excretion  by  tht-  skin,  about  the  year 
Il)l4,are[aoof  of  the  completeness  of  the  experimental  method, 
and  force  ut-  to  ret^ogiiiKe  the  iiiHueuce  of  the  great  phystcista 
of  the  Italian  Henaisnance  {lertotl.  Theialro-phyxiciHttf  Borelli, 
Baglivi,  and  Bellini  (1673-1707)  refuted  the  theories  of  the 
chemiatricul  whool,  utid  rctnnied  to  the  ^mple  pniiciplcs  of 
il)eni)<eul  ics  which  had  origimilly  been  dictated  by  llipjtucrates. 
The  reaction  againrt  those  nonsensical  exaggerations  could,  Ibere- 
(nre,  not  I<>i)i;<-r  b<^  avoided,  and  in  1725  the  celebrated  physio- 
logist, Vati^nim,  published  a  treat  ise  entitled  '  iJell*  l<so  e  dell' 
Abuso  delle  Bevande  e  Bognutv,' in  which  he  declares  himself  all 
too  vehemently  in  the  opponte  e.xtreme against  the  I'ooling-dowu 
of  water  by  snow  and  ice,  and  against  the  incautious  applii-^l  Inn 
of  cold  generally,  whilst  he  censure*  the  audacity  which  ventured 
to  handle  <.-arelesvly  such  an  heroic  curative  agent.     Ilie  ceh- 
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brated  but  unfortunatu  Cyrillo  of  Naples  endeavoured  to  reduce 
the  cold-w«(«r  trMktinifut  to  a  system  in  au  interesting  miiiitier, 
and  reporta  numerous  wondrnutt  ciireii  vhicli  vere  acooinpUshed ; 
but  whilst  he  published  a  treatine  in  the  *  London  Philosophical 
Transactions '  fnr  1 729,  entitled  *  D«  Aqua-  Frigidnj  in  Fcbribus 
Uwu,'  his  teachings  found  no  response  in  Naples,  Michelotti 
and  Virgilio  Cocclii  inndc  manifold  use  of  tlic  wat+T  trcatnu-nt. 
Antonio  Cocchi  speaks  spiritedly  in  favour  of  cold  and  plunge 
baths — «ven  against  ttypliilis — but  the  stage  of  enthusiiism 
pimseil  mid  towards  the  middle  of  ttie  <»ight*^ftnth  century  we 
find  hydrotherapeutics  in  Italy  (ailing  into  oblivion  during  a 
period  of  universid  ret rogn-iKJoii. 

The  Ktruggle  against  Paraeelsus,  the  iatro-chemical  depar- 
ture and  its  theosophical  mysteries  had  meanwhile  began  in 
Gennuny,  Snpportwd  by  the  discoveries  of  Harvey  and  hispre- 
deoesAOFii,  the  iatro-chemical  si-iiool  at^iod  opposed  to  the  iatro- 
wecbaniciil,  which  eude-uvoured  to  prove  that  the  vital  actions 
of  tW  org:mism  reflf«d  exclusivi^ly  MiH>n  inechanieat  principles. 
Their  leaders,  discreet  men  who  stood  at  the  top  of  the 
scientific  ladder,  approached  the  (xtint  known  as  methodismus 
wilhiiut  closing  their  eyes  U>  the  practiwil  advantages  to  he 
gained  from  well-conBidered  eclecticism,  foremost  amongst 
thfttn  the  renowned  Boerhaave,  professor  at  Leydea  (1698- 
1738),  who  endeavoured  with  great  scientific  judgment  to 
utilise  all  the  resalts  oblainetl  in  the  natural  sciences  for  the 
promotion  of  medicine,  but  still  could  not  resist  interesting 
himself  most  in  the  mechanical  discoveries  and  seeking  to 
«ppr"priate  them  to  the  development. of  a  system  of  mechanical 
pathology  and  therapeutics.  Id  a  manner  analogons  to  the 
(ontjrt  and  tlTwt/ain  of  Themison,  be  go«*8upon  the  assumption 
that  the  universal  elements  of  the  oigauism,  the  tibres,  cause 
the  most  diseases  by  their  con t  ruction  or  relaxation.  He  com- 
pares the  ai^tion  of  cold  baths  with  intermitU-nt  fever.  Boe.r» 
have  nevertheless  still  labom-s  under  the  general  fear  of  cold 
water  in  these  his  views  {hoc  rrniifiiiwrn  non  proponitnr  niai 
in  dejferatut  ca«ib^is).  A  freer  spirit  had  however  been  intro- 
duced into  medicine  with  his  advent,  and  soon  the  experiences 
gathered  especially  in  England  in  cold-water  treatment  began 
to  make  an  impression  upon  the  medical  world  of  Qennany. 
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The  actions  uf  irat«r  a»  a  hfvrmgc,  ss  ii  batli,  or  ax  n  aliofcpjv 
bath  began  to  be  gradually  known  in  the  course  of  time. 

T"  tbc  uw  of  cold  bnthi>  in  En^liind  ntteution  »■«-•<  firsit 
drawn  by  J(^n(T»ttfrittil(K-  Hergfa'(lfi.'i8-1  TSfij,  in  a  work  oa  the 
thennal  springaof  (^irUbad.  Vitus  Kiedlin,  of  Ulin,  popularised 
the  doctrine  of  (ht-  walvr  cure  by  a  German  ]iublicatton 
which  be  thought  out  on  the  eubject,  A  work  of  I).  Daniel 
Fischer  (*  De  Kcinedio  Rusticuno  vuriolaii  per  Balneum  felicitcr 
cura&di ;'  no  dat«)  speaks  of  the  treatment  of  viirioln  by  luke- 
warm bill  hit,  which  lire  replaced  by  milk  or  whey  bat  hi!  in  thi-  stage 
of  drying-ap  of  the  pntitulcit,  as  if  of  an  old  household  remedy. 

Of  most  \-alue  for  the  proper  estimation  of  its  worth,  was 
the  great  impurlanci;  Fried.  Hoffmann  attjic lied  to  the  medicinal 
actions  of  water.  Thia  le^er  of  the  mechanico-dynamic  school 
was  cclebrnt'cd  bothasaphysicianandaHunauthor;  a  prominent, 
pbiloBophical[y-iHliicaie<l  gi-nius,  he  was  led  to  the  use  of  cold 
water  partly  by  bis  studies  of  the  old  nuuttur*,  part4y  by  his 
own  r<»ean:h»ii,  i\\»  senrcluog  critical  examinations  into  the 
■ctiunE  of  the  mineral  vatere  led  him  to  iLScribc  them  almost 
«atirely  to  the  [Mirc  water ;  in  difTvreDt  wriliDgs  he  explains 
the  actions  of  cold  and  hot  baths,  and  calls  the  former,  in 
aoeordauce  with  Bocrliaavc's  solido-i>atho1ugicu]  views,  a  'tonicA 
et  elastics  vis  motrix  |>artiuni  solidarum,'  acting  especially  on 
external  part^,  but  also  on  the  stomach  and  intcMtiiiul  canal. 
In  explaining  the  neglect  of  cold  water  by  [)ointing  to  the  fact 
that  the  physicians  only  pay  attentitm  to  the  blood  and  fiuids 
of  the  body  without  noticing  the  tone  of  the  tinner  tianues, 
be  is  only  drawing  the  iufen-uce*  which  Itoerhiiave  must  have 
ultimately  arrived  at  with  his  riews.  Diseases  the  result  of 
too  rapid  circulation  are  treated  by  Hoffmann  with  the  cold 
bath ;  in  high  fever,  cholera,  dy«eDt<^ry,  colic,  orauips,  Slc,  he 
racommends  the  drinking  of  cold  water,  whilst  he  brings  a 
great  amount  of  reading  to  bear  against  the  use  of  th«  shower* 
bath. 

Schwertacr,  of  Jauer,  gained  bcc««s  for  foreign  literatttre 
concerning  cold  water  into  (iemiany,  and  in  174d  S>mmer 
transhitetl  Floyer's  '  PsychroUisia '  into  German.  It  was  Van 
Swicten.  tlie  founder  of  the  older  V'ivmnew.'  school,  who  was  the 
one  of  Boerhaave's  pupils  that  lauded  cold  jilunge  and  shower 
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bathfl  even  ill pnmljrHJs.  Whilst  belaboured  fortlie  pnicticslap- 
pliuation  uf  hj'drdtlierapciitio*,  \)v  H:tfn  (1704-176G)  developed 
a  complete  system  of  [uthological  thermometry,  and  was  able  lo 
prove  sonic  of  tlic  mowt  im|>ortant  fuel*  bi-ariiif;  iijion  it — 
for  instance,  the  elevation  of  leiniierature  duriag  the  coli 
paroxysm,  which  was  of  lar  greater  important-i-  for  tbc  later 
theoreticfil  develoi)meiil  of  tJic  scieiiyc.  The  day  w.\»  ittill  far 
distant  when  hydrotbera))eutic8  would  be  reconst.nict^  upon  a 
sdeiilifn;  baw*,  yi't  its  importanei-  lx*«im«  more  and  uiorv  clear 
to  Uie  meditative  and  learned  physieians  whilst  at  the  same 
time  R  host  of  popular  writings  came  out  which  advocated  the 
water  cure ;  mood  fanalic't  appirar  ujkjii  the  scene  who  make 
of  coW  water  a  dogma,  and  of  the  generalisation  of  the  new 
ptiaa4-pa  n  life-long  labtmr.  Prominent  are  the  lalwurx  of  the 
medicnl  family  of  the  Hahna,  foremost  amongst  them  .lohann 
Sigmund  Kubn  (1696-1773),  who  was  a  practical  phyaieian 
like  his  father,  Dr.  Sigmund  Itahn  (tl  7-12}  at  Schwvidnitz,  in 
Silesia.  The  latter  himself  esteemed  water  as  a  dietetic  agent 
very  highly,  bathed  in  cold  water  to  the  day  of  his  death,  and 
in  a  dangerous  epidemic!  suc^^eeded  in  saving  hiii  elder  i>on, 
Johsnn  (Jottftied's  life  by  wa(#r  treatment.  The  yomiger  son 
was  the  one  who  advised  water  lo  be  used  iu  ]ill  diseases  and  by 
every  one,  adopting  in  his  writings  a  popular  style  which 
gained  u great  circulation  for  them;  nevertheless  ht;  did  not 
fall  into  the  vnlgar  tone  and  blundering  exclusiveness  of  the 
water  fanatic^s  and  'Nature's  physicians'  (as  they  might  have 
styled  themselves),  as  his  medical  knowledge  was  not  imjuitred 
by  these  studies.  He  was  still  too  much  hampered  by  the 
iatro-mechaiiical  views  to  suceessfnlly  reduce  the  water  eure  to 
a  acientitic  system,  but  he  bravely  contested  many  prejudices, 
and  succeeded  in  drawuig  the  attention  even  of  learned  circles 
to  his  teachings.  His  brother,  J.  (jottfried  Hahii,  niinul^ly 
describes  bis  own  illness  in  his  rejiort  upon  the  spring  epidemic 
of  1737  at  Breslau;  this  epidemic  was,  beyond  doubts  one  of 
typhus  fever.  He  declares  that  when  alt  other  means  had 
failed  he  had  recourse  to  water  at  the  advice  of  his  father,  and 
obtained  good  results  with  that  agent.  Both  brothon  aro 
quite  clear  in  their  conception  of  the  object  of  the  water 
treatment  in  fever  patients ;  they  recognised  the  el«vatioii 
of    temperature  —  by   the   thermometer  —  therefore    it   was 
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,ry  to  cool  the  body,  and  thid  they  accomplUhed  by 
reeam  of  apongings  as  vrvll  lu  by  batbti,  cold  coinprvswii, 
■howcrs,  and  cold  vneinatu ;  ioe  was  titled  for  wotind.i,  erysi- 
jpelo*,  and  local  iiiflammalJoiiB,  the  exintence  of  iin  exanthein 
betog  DO  contni-iDdication.  J.  ^igmaDd  Haha  opposes  very 
energetically  and  at  gn-at  length  the  supposition  thnt  water 
drin*  bock  the  evil  tluid^.  Tlie  great,  value  he  attaches 
lo  dietetics  shovs  him  to  have  been  far  in  advance  of  his  time, 
wh«*n  we  rvmfmbcr  that  it  wa»  the  peritHl  of  vilnlintic  doctrines, 
and  the  energy  with  which  he  advocates  fresh  air  in  the  Stck- 
RMm  reminds  one  of  the  acute  pen  of  P.  Niemeyer.  The 
of  th(-  llahn.4  M-eins  to  have  been  a  brilliant  one  in  itn 

is.  Theden,  the  celebrated  personal  Murgeon  of  Frederick 
the  (ireni,  treBt«d  the  tevereat  injarieH  aa  well  ns,  «mall-pox 
and  malignant  fevers,  rhcumutir'in  und  joint  inflammations 
acvonliiig  lo  Hiihn'x  pi'iui'iplei^,  and  madf*  spifcial  uitr  of  the 
shawer~bath,  the  method  of  whicb  he  improved  considerably. 
NutwithstandiDg  this,  the  method  met  with  little  encourage- 
EDent  fn>:ii  pliyiiiciiniii  u»  a  whole  ;  thii)  may  havr  bfeu  due,  an 
it  *BS  in  Italy  during  an  earlier  period  we  have  Ju&t  diatiussed, 
lo  the  charlatans  possr-sniug  themselves  of  the  subject  and  bring- 
ing it  into  diiirtrpiile.  A  letter  cumreming  a  certain  Dr.  Kriiger, 
of  Hildesheim,  which  Jijrgensen  gives  in  his  *  Bebandlnng  dea 
Afadomioal-Typlius,'  [novc*  how  carefully  water  was  bandied  in 
those  days  when  it  wa<  thought  neceiiHary  to  tine  it  in  treating 
(eisile  diseases.  It  rtme  tbaa(a.D.  1759):  *I  should  not  like 
to  imitate  th»t,  of  which  Kriiger  dreainji,  and  to  jutitify  which 
be  cites  the  case  of  a  medico  who,  wishing  to  cure  happily, 
hid  to  use  quite  contrary  and  most  extraordinary  means  to 
atAuere  hi*  object  now  and  t  hen,  and  iw  an  example  of  which  he 
lelatea  bow  a  certain  professor  saved  the  life  of  his  son,  who 
was  aJn-ady  given  up  as  hopelessly  lout,  by  wrapping  him  up 
ia  cold  and  wet  cloth».  8lill  lexi  would  I  like  to  imilatr  that 
which  I  know  of  the  empirics  who  have  curod  by  pouring  oold 
water  over  the  patient.  I  have  tried  it '  ( tJie  wsler)  '  tn  three 
fatienlf  with  rigors,  in  whoae  cue*  I  knew  not  what  to  do, 
but  not  beyond  weltiuy  the  inside  of  thf.  hands  and  striking 
Ike  forehtiul  with  linen,  fourfold  and  toelied  .  .  .  but  I  waa 
not  inconsiderate  enough  to  experiment  any  further  in  thiK  line 

since  I  feared  ihat  our  old-fashioned  doctors  would  blow 
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the  trumpet  about  it,'  Jiirgeawn  iMkc,  Would  the  aime  caution 
have  been  exhibited  in  makiDg  use  of  an  experience  concern- 
ing au  orthwlox  plmrmiict'utical  rcmwiy? 

Tlie  jjrejudiceofthe  j)hy*ii<:iann  iis  well  as  of  the  jieoiJe  stiil 
etood  in  tho  wny  of  the  univcrsat  (liBsemi nation  of  hydrothcra- 
prul  ic*.  The  prejudice  of  the  furrner  was  lo  be  overcimie  by  the 
Bcientitit;  foundatiun  which  it  had  obtained  in  Kngland,  that  of 
the  latter  by  the  doings  of  the  water  fanatics  in  Gennany. 

[n  France  we  observe  that  attention  is  attracted  to  imtsr 
towards  the  rnd  of  thr  seventr-cnth  century,  when  a  nwindler 
named  Itarbereau  is  unmaaked,  and  the  panacea  which  he  aold 
in  well-corked  bottles  under  the  niimc  of  'the  everlasting 
s]iring  water,'  with  which  he  pLrformed  miraculous  ciireit,  i* 
discovered  to  be  common  wat«r.  ThiH  wua  Heized  upon  with 
zeal  by  many  physicians  as  a  proof  of  the  healing  ()roperties  of 
water,  and  as  the  results  were  not.  wanting  they  wpj>!  explained 
by  the  existing  theories,  Uecquet  ('  M^decine  dee  Pauvres," 
1740)  arrives  at  llio  conclusion  that  watt-r  'm  the  only  drug 
which  fulfils  the  indications  he  sets  up  in  very  unintelligible 
language,  these  being  to  restore  to  the  tirm  tissues  of  the  body 
their  elasticity  and  to  protect  it  when  regained. 

Geoft'roy  explains,  in  an  answer  to  the  prize  question  pro- 
jKinndeil  by  the  tnedical  faculty  at  Paris,  tliat.  waU^r  is  the  best 
propliylactic  agaiust  the  plague,  '  and,'  he  declares,  *  it  is  uiore 
than  that  even  ;  it  can  he  shown  that  it  is  a  universal  agent 
— out  of  place  in  no  disease,  and,  in  many  cases,  a  specific' 
Moguez  attempts  the  physical  explanation  of  the  influence  of 
the  cold  water  (*Ij(rsVerl  us  Mediciualesde  TEau'):  'Under  the 
double  influence  of  cold  and  of  the  weight  the  capillaries  con-i 
tract  and  drive  the  blood  quickly  and  energetically  IwK-k  ;  at  the 
f»ame  time  the  pores  get  iiarrowpd  and  prevent  the  evaporation 
from  the  skin,  from  which  it  may  be  concludeiJ  that  there  is 
nothing  better  than  the  cold  hath  fwr  steeling  oneself  against. 
the  cold  and  for  carrying  oflf  the  tough  and  sticky  humours 
which  take  up  their  abode  in  the  capillaries  and  give  rise  to 
const  illation,  gout  and  rheumatism.'  The  explanations  of 
Pomme,  who  introduced  baths  of  excessive  dunition  into 
practice,  are  more  of  a  dynamic  iial  ure,  and  were  generai«d 
under  the  intluenci!  of  the  tluuiry  of  irritability.    I'^xtraragitnoea 
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sucli  ftx  these  raused  nppovitiou,  niitunilly,  iind  cballenged 
vatire  [lerhaps  because  there  were  always  a  certain  numlier  of 
odbcreDts.  ThiM  wv  fiad  in  the  cla«sic:il  novvl  of  that  time, 
*Oil  Bias,'  the  character  oFtJie  wal«r-doctor  rcpresont«d,  being 
in  this  case  supposed  to  be  meant  for  Hectjuet.  The  use  of 
cold  water  got  »till  moru  jiopiitar  dc^piti?  ihese  «utires;  even 
the  adherents  of  the  chemiatrical  school,  like  Peter  Chirac 
( 1735),  whoM*  lucky  eurc«  created  great  vondcr,  praised  it  loudly, 
and  in  1731  I«  Uraii  introduced  the  douche.  I'JKMt,  one  of 
the  most  honoured  physicians  and  the  most  important  of  jupular 
medical  authors  of  his  time,  laboured  more  than  anyone  eliie 
for  th*  pntmiition  and  general  e«1Jmuti[>n  of  (he  cold-water 
treatment.  He  recommends  the  cold  hath,  the  coiitinunl  drink- 
it^  of  iee-water,  and  even  the  long-continued  baths  of  Pomme 
against  nervous  dineases  nhich  have  originate<l  by  the  over- 
stiffness  (4  the  fibres,  the  stickiness  of  the  Hnida,  ajid  the 
lessening  of  the  evajioralion.  I.-ttt-r  on  he  comes  back  to  the 
usefulness  of  the  tepid  (S.VSM?"  K.),  and  cold  (:W-53-3'  F.) 
bath,  wliich  lie  d«Mgiiuti>«  as  llii^  most  efficacious  and  powerful 
tonic  and  one  of  the  best  remedies  for  epilepsy  (ii.  363);  he  also 
lauds  the  influence  of  cold  wet  abdominal  bandages,  and  of  the  in- 
ternal use  of  cold  irat«r  in  cerUtin  forms  of  bilious  fever.  TiKSot, 
in  the  must  im^iortAnt  of  his  numerous  jtupulnr  writings  ('  Avis 
an  I'euple  sur  la  Saute,'  Paris,  1770),  likewise  recommends  the 
hygienic  «»eof  cold  ablutions  forchildrcn,inonh;rto  strengthen 
them  and  lessen  their  sensibility  to  changes  of  temperature. 
Marteau  ent^-r^'rl  nwre  into  the  ai-tioiis  of  the  hritb,  particularly 
of  the  douche,  in  answering  a  piize  (juestion  given  by  the 
j  ♦Academy  at  Rorcleuux  in  1767.  Grimaud  (1750-1785)  keeps 
to  the  indicali<ni.4  laid  down  by  Tissot,  but,  in  addition,  pushes 
forward  the  antispasmodic  virlues  of  water  ax  observed  by 
him  in  experiments  jierfonmHl  on  muscles  affected  by  clonic 
•peinia.  All  these  recognitions  |mid  to  the  eold-wat<rr  treatment 
by  acJeotific  medicine  were,  however,  without  an  esact  scientific 
bida,  cold  water  being  with  rery  few  exceptions,  used  ultog«ther 
empirically,  or  it  was  endeavoured  to  explain  its  actiomi  wo  a» 
U>  suit  the  dominant  pathological  system  of  the  day.  Accord- 
ing as  the  tendency  was  to  solido-or  to  humon>iathologtcal 
viewB  m  bad  water  to  act,  #omelimcs   rclasing  or  softening. 
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at  otlx^rx  iiKiiftt^iiing  or  diluting,  niul  vo  on.  A  |Ji^olo{^cal 
study  of  ita  actions  Iiad  never  been  undertaken.  At  the  time 
that  gn-at  dincovrriM  were  being  made  in  physic*  iind  vliemietry, 
medicine  had  not  got  beynnd  the  point  mrirked  by  Haller 
in  the  land  of  lAvoisier's  natirify.  I''act<t,  however,  worthy  of 
the  observer's  attention  »l4iiid  at  the  side  of  the  thcorien  and 
hypotheses ;  but  coupled  as  they  are  with  the  unstable 
doctrines  of  the  time,  they  sink  into  oblivion,  nnd  thus  it  came 
about  that  in  the  'No«ogniphic  PhJIoKophiiine '  of  Pinel,  pub- 
lished in  1798,  there  is  hardly  a  word  about  cold  vrater.  The 
Bcientjfic  birth  of  hydrotherapeutics  ccrtninly  took  plaoe  aboat 
thin  time,  but  in  an  adj:iciiDt  eountry.  Of  ninch  more  huting 
importance  was  the  introduction  of  cold  water  into  surgery, 
which  occurs  in  the  epoch  just  mentioned.  It  «'»ii  owing  to 
I.ombard  aud  Percy,  and  the  latter,  one  of  the  nio&t  important 
nnd  energetic  writers  in  the  domain  of  surgery,  liewrihcs  it  in 
th«  following  manner,  which  remiuds  one  forcibly  of  AmbroiHe 
Par^ :  '  At  a  trial  of  guns  which  took  place  at  Stnittburg  in 
1785,  several  artillerists  were  wounded  by  the  burstmg  of  a 
gun ;  they  were  conveyed  to  a  field  hospital  of  which  Lombard 
WW  head,  and,  with  Percy's  aKsistanee,  that  surgeon  placed  tlie 
primary  dn^swing  iijion  thit  Ijieerated  wounds  and  bruises 
SfCtrndem  artem.  Rumours  soon  sprcud  the  account  of  the 
ai^i'ident  through  the  country,  and  an  Alsatian  nitller  presented 
himself  before  the  commissioner  of  the  province  with  the 
announceineub  that  he  understood  how  to  trani<form  common 
watt^r  into  an  unfiiiling  remedy  for  healing  wounds.  He  so 
thoroughly  succeeded  in  convincing  that  gentleman  of  hia 
infiiUibility  that  the  woundt^i  soldiers  were  placed  uudcr  his  ex- 
cluwve  run;  and,  in  order  to  enh.inee  the  value  of  the  charm, 
neither  I'crcy  nor  Lombard  was  allowed  to  be  ])resent  during 
the  dr(:i«^ing,  until  some  time  later,  and  then  only  on  three 
different  days— the  12th,  20th,  and  30th — of  the  treatment. 
The  miller  eleansi-d  thi'  woniidw  with  river  water,  into  which  he 
caxt  a  white  (Ktwder  whilst  murmuring  unintelligible  formuhp ; 
the  powder  was  subsequently  recognis-d  lis  alum.  The  wounds 
having  been  well  washed  out,  they  wore  covei>.td  with  charpie, 
which  was  dip^ted  in  water  whilst  the  gesticulations  rontinned 
■nd  holy  sayings  were  recited  in  a  low  voice.'     Kleven  severely 
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vouadti))  men  recovered  under  tbu  treatment  within  sis  weelu 
and  without  yerygriMl  pain.  '  This  Ivvson,'  ndds  Percy  ('  Did.. 
dcs  ScieDoeat  MM./  x.  p^i.  477—480),  'wait  not  thrown  away 
opon  U8.  We  admittw!  that  wc  might  not  huvc  succeeded  in 
bringing  about  a  curv  so  rapidly  and  couvcDiently  by  means  of 
the  oxiud  treatment  adopled,  hut  we  did  not  hesitate  to  main- 
tain that  in  a  similar  cusv  wc  could  obtain  the  sume  results, 
if  not.  lietler  ones,  with  nimjile  wati^r  th»n  the  miller  with 
his  incantatiooa,  for  testing  which  assertion  we  unfortunately 
too  soon  had  an  op|iortunity.  Once  more  there  were  artil- 
letj  trials,  in  couvcquence  of  which  w«  received  thirty-four 
wounded  undt-r  treatment,  all  of  which  were  dre^ttted  by  I^m- 
bard  with  pure,  lukewarm  or  cold  water,  no  other  treatment 
than  the  application  of  the  necesttary  «plintit,  bandages,  and 
mechanical  aids  being  resorted  to.  \ot  with  standing  the  severity 
of  the  injuries  and  the  scriunt  roinplications,  all  of  these  men 
«er«  cured  by  the  forty-fifth  day.'  In  the  year  following 
(1786)  Lombard  publiiibcd  his  rcgiort  on  the  local  aj) plication  of 
water  in  ^ui^cry,  in  which  he  actively  combated  tbv  prv 
jodicea  which  exietvd  against  it,  more  i-s])eciBlly  the  fear  of 
opfUying water  to  wonndK  of  the  head;  iRerysi]iela8<>nlybe  pre- 
fers warm  to  cold  water,  wLoso  fi<Ad,  of  healing  power  he  greatly 
fixteDded.  His  assistant,  the  renowned  military  surgeon  Petty, 
went  much  further,  bis  manifold  and  tried  ex()erienees  gathered 
on  innumerable  battli-tields  miikiug  him  an  authority  in 
flOffrica]  science.  'Sydenham,'  he  exclaims,  'would  not  be  a 
physician  without  opium;  I  would  have  given  up  military 
sai;ger\'  had  the  use  "f  wat<T  been  forbidden  lue."  Percy's  very 
thorough  and  exhaustive  labours  secured  to  the  cold-water 
treatment  it*  pliuv  in  surgery  for  ever,  and  Utcr  rcwiarches  up 
to  ibc  present  lime  have  added  little  that  is  new  to  them. 

The  last  decades  of  the  eighte«nth  century  were  to  prove 
eventful  for  the  hiiitofy  of  hydrotberapeul ics  in  England.  Dr. 
Wright,  director  of  the  military  hospitals  at  Barbadoes,  whiUt 
on  board  a  vessel  sailing  fn.itu  the  West  Indies  was  attacked  by 
an  epidemic  fever  which,  imported  at  Jamaica,  was  raging  nn 
board  the  vessel.  Couviuce<l  by  his  expcriet>cc  of  the  inutility 
of  all  other  meani>,  he  tried  the  treatment  by  shower-haths  of 
cold  tea-water  upon  himself,  and  succeeded  not  only  in  bringing 
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nboal  liifl  own  recorvry,  bat  also  that  of  other  paticnto  whom 
\k  similarly  treated.     Krandr^li  oMaiut'il  like  reeulte  after  hftn. 
Wright coiitiiJiifd  lu'n  treatment  in  Edinburgh  willi  great  succesfl. 
Attracted  by  its  puli'icjit  ion  in  a  medirul  jminiul  in  1 78B,  Jtmies 
Cuirie,  a  practical '  physician  in  Liverpool,  placed  himself  in 
c(>rre«imndeoce  with  Wrijjht ;  and  in  1787.  when  a  eonfagioQS 
fever  broke  out  in  the  IJveqiot)l  Hosq^iital  and  begun  wilJi  a  high 
iat«  of  mortality,  he  resolved  to  apply  Wright's  method  to  its 
treatment.     Ourrie  was  nn  indi-pcndonU  frw- thinking  man  who 
boldly  criticised  the  theories  of  the   day,   enpfc'iiilly  in    Hng- 
laud,  whcrv  Brown's  theory  of  by  per- asthenia,  founded   upon 
Darwin's  vitalistic   sy»t«m,  held  full   Kway   with    its   practjeal 
attendants,  the  eiceases  in  counter-irritation.    liiH  criticiKm  was 
just  BH  equable  m  it  was  clear  and  deoi«ivv.     He  is  actuated 
by  this  same  critical,  natural  philosophical  spirit  in  hiit  hydro- 
iherapeuticid  exp(^rinienti< on  typhus,  luiginM.  and  (with  Gerard) 
on  the  acute  e^tajithemata,  At. ;  further,  in  intermittent  fever 
and  othei-B.    (He  also  draws  the  reports  of  Jackson  and  Maclean 
on  the  cold-water  treatment  of  yellow  fever  in  the  tropics  into 
the  circle  of  his  reflections,)    He  shows  a  large  number  of  cases, 
yet  his  methoil  i»  not  a  statistical  one;  the  favourite 'average' 
does  not  exist  for  him.     In   lieu  thereof,  each  caw  is  indi- 
vidualised, and  each  sl^p  of  the  trcuilnu-ut  controlled  by  the 
thermometer;  each  *yraptom  traced  Ix)  itjj  cfinnoction  with  the 
Leut  processes  in  the  organism,  if  jMssible ;  and  a  xvy'ics  of 
phynological  experiments,  carried   out   with   great   care   and 
conscientiousness,  winds  up  the  observations  on  the  patient. 
Currie,  by  virtue  of  his  obner vat  ions,  ihu:^  came  to  the  recog- 
nition of  the  constancy  of  the  animal  heat  of  the  body,  and  of 
its  great  significance  in  regard  to  health  :  'We  have  reason  to 
believe,'  he  nays  on  p.  200, '  I  hat  as  long  as  the  real  I  emperature 
of  the  human  body  remains  unaltered,  a  change  of  teui))eratiLre 
in  the  surrounding  medium  doesnot  cauoeaiiy  lastiugdeviation 
from  health ;  but  that,  on  the  other  hand,  very  few  degrees  of 
increase  or  decreiUK  in  the  heat  of  the  body  are  followed  by 

'  Tlie  iTon  '  |irncUi-Jil ■  pliyakian  in  pdM-iilially  a  Gonnan  one.  nlfcnlfyiiiK 
on*  will)  U  ijiialilitHi  ill  mcdicini-.  riit^itj  fttiil  riiutwircry.aDtl  poficcMci  a  SMlc 
diplomft.  There  Ix-iiij;  tiu  mjiiivHlNnt  in  KtiglUh  btryonit  iliu  ti'cm  *geDeikl 
ptaclitioiier,'  1  liHvc  mloini^  the  word  ■pnnitieal,'  %>■  more  miUblc— 
TaAKSL^Ton. 
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disease  nod  d^itli.  It  secmi^  therefore,  that  the  knowledge  of 
the  lavs  b;  which  animal  heat  ia  regulated  is  one  of  the  most 
imporlant  braiichea  of  physiology.'  He  has  ahto  a  clearer  con- 
ception of  the  sourceii  from  which  the  body  drawn  its  heat  than 
the  youth  of  Luvoiiiier's  discoveries  and  the  absence  of  chemical 
investigalioQS  would  lead  us  to  expect.  He  likewise  ditTcrcn- 
tiates  exactly  between  heal  production  and  radiation,  and  en- 
dMvourtto  estimate  tlie  value  of  cutaneous  transpiration  in  the 
he*t-equilibrium.  Cumc  used  a  most  ingcnioun  and  yet  simply 
constructed  maximum  thermometer  for  taking  his  temperatures 
in  contagiouti  diseases.  I[e  took  them  in  the  ;ixilbi,  in  thr 
mouth,  and  between  the  thighs  and  scrotum  ;  in  the  bath  only 
in  the  mouth,  endeavouring  by  curving  the  thermometer  to  uu 
appropriate  aha{>e  to  obviate  any  modificiil.ion  of  the  temperature 
by  the  air  of  respiration,  [lis  examinations  are  not  confinivl  to 
the  heat-economy  of  the  body  by  any  means ;  but  in  cases  of 
inanition  and  on  healthy  persons,  he  studies  the  question  of 
abeoqttion  by  the  skin  by  the  aid  of  theories,  and  although 
he  does  not  anive  at  any  [>ositive  resnlls,  his  method  of  in- 
vesiigalion  and  deduction  is  still  worthy  of  imitation.  In 
spite  of  this  eminently  physiological  tendency,  (-urrie  is  not 
tainted  by  the  scepticism  of  later  schools,  but,  practical  physician 
that  he  was  to  the  core,  animated  only  by  the  desire  to  cure, 
and  the  knowledge  that  he  was  able  to  contribute  to  that  object, 
he  does  not  deny  absolutely  the  value  of  the  usual  medicatiou 
of  the  day  in  febrile  diKen:<c« — it  consisted  chiefly  in  opium, 
antimony,  Peruvian  bark,  and  strong  wine— but  merely  comes 
to  the  concki>ioo  that  cinchona  and  o]iium  are  useful  adjuncts 
to  the  cold>water  treatment.  Tu  addition,  he  recognises  the 
gTfat  value  of  hygiene  and  dietetics ;  and  that  which  he  writes 
concerning  the  osofulness  of  fresh  air  and  of  disiofeetion  in 
hospitala,  aa  well  as  the  relation  of  the  latter  to  infectious 
diHea:<es  (p.  256),  has  unce  been  recognised  to  the  fidlcst 
extent  and  found  to  be  correct  in  all  jt^t  bearings. 

The  principal  p-irl.  in  his  oold-water  therapeusis  is  sustained 
by  the  Midt-water  showers,  in  addition  to  bandaging,  hip<batb», 
and  the  internal  administrution  of  cold  water ;  the  sea-water  is 
of  comparatively  low  temperature,  and  he  ascribes  a  better 
influence  to  it  than  to  fresh  water.     He  considers  pervpiralioo 
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trt  b«  s  self-cooling  of  the  orgamsm ;  tbo  cold-water  procedure 
is  therefore  uniiPC«iisary  during  \\f  proKuncv,  aud  hu  warns  tu 
ticver  to  adopt,  it  during  the  cold  stage  of  intermittent  fever  on 
aceouDt  of  the  collapse  which  is  sure  to  easiu;.  lie  likewise 
uwii  cold  water  in  I«tanu9>,  jiaral^itis,  gout,  oonvul.iions,  &c., 
with  good  cffcri,  and  what  be  eoQtribated  in  the  way  of  £kctfl 
bnnp  thi^  itt.inip  of  gi-iitiiiiciii^KK  w>  plainly  tlukt  i-ven  dM-ided 
(■)i|)onenta  did  not  dare  to  doubt  tbeni,  and  although  there  were 
manyencniirK,  tiiir  new  ni^-tbod  Hoongidned  numerous  adherent*, 
further  experiences  guioed  in  Kngland  and  (ienuany  serving  to 
support  and  spread  it.  Some  of  these  disciples  were  Gregory, 
Falconer,  Uymsdale,  Niigic  and  other*.  In  G'-rmany  Ciirriv'ii 
works  were  made  knona  in  1801  by  Michaelia*  translation  of 
them.  Miill«-j-in  ^linden  (1778)  and  Brandis  in  Kiel  (1786) 
had  already  natbered  similar  experience*  ;  tin*  latlt-r  bad  indved 
trc«t«d  hectic  patients  with  cold  baths,  reverting  to  Ualen's 
pi-oc«(iure,  and  was  later  on  one  of  the  finit  who  rvcum mended 
the  cold-water  treatnu'ril  in  cholera.  In  Vienna  the  oold-vater 
treatiTietit  of  typhus  and  the  iu:ute  exanthemata  was  introduced 
by  Joseph  Frank  in  1803.  A  son  of  the  renowned  Peter  Frmak, 
he  was  at  firsi  an  enthusi.wtit;  apostle  of  Krownianium,  but  after 
bis  return  from  lA>ndon,  where  bo  bad  seen  andstuiUedCurriu's 
treatment,  he  introduced  it  into  the  Vivnnvse  ho«pital«,  where 
it  was  soon  eatablishcd  by  reason  of  its  favourable  resulu. 
Joseph  Frank  itfaui  left  Vienna  to  settle  at  Wilna,  but  the 
system  he  had  brought  from  England  j-oon  «prea<i  further  than 
Vienna.  KoRmny  in  Pressburi;  jtubii-ihed  a  bu^e  number  of 
successful  results  observed  during  »i: vend  epidomic-sof  scarkttina 
and  typhoid,  and  through  tlif»e  the  attention  of  Frcihlich  wan 
drawn  to  the  cold-water  treatment,  which  he  extolled  in 
ntmierous  important,  writings. 

Whilst  the  number  of  phyaioiaiis  who  spoke  in  favour  of  the 
cold-wattr  treatment  of  acute  disease*  rapidly  incrraspd.  tb«j 
ilifrtetic  importance  of  the  cold  bath  and  its  applicaiion  (o 
chronic  diseases  attracted  distinguished  and  universal  atten- 
tion. Femo,  in  1781,  erected  the  first  river-bathing  inrfilute 
at.  \  icnna,  and  rewnnuicuded  cold  bathing  in  a  host  of  diseases. 
But  no  one  laboured  so  indefatigably  and  im^«>rtantly  for  the 
genemi  advancement  of  dietetic  knowledge  and  thu  recognition 
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of  the  iiniHirtaDce  »ii<l  high  vmluc  of  cold  water  an  Itufel»nd  ~/ 
(1762-183!)),  Uie  great  medJoal  eclectic 90  highly  e3te«>lll^(l  Ixlh 
by  physicians  und  thcr  laity.     A^liilst  he  undfrrstood  (like  I'iesot) 
bow  to  awaken  healthy  hygienic  viewK  in  thtt  rnaKu  of  thu  vdu* 
csted  classes  by  bis  popular  writings,  couched  in  happilyi^husen, 
original  language,  he  pnt  forth  in  ht«  tc-clinienl  works  mild  bat 
stiU  decisive  arguments  againnl  the  Krownianinm  atill  cxiKtiiig, 
as  also  against  the  theosophical  mysticism  of  ItoR-hlaub.     liy 
ibe  Uboun  of  Hafeliuid,  Vogel,  Lichtenberg  and  othvr»,  Ma- 
bathing   was   at    length    placed    in    the    treasury    of  tremian 
therapeutics,  wbitsl  in  Euglund  it  h»d  been  honoiuvd,  prnc* 
tically  and  in  llteiulnre,  long  before.     The  refultof  activity  such 
as  this  was  that  the  fear  of  the  use  of  cold  water,  vbii-h  had 
fonncrl}'  hrvn  no  |irf%iiK-n(  amongst  physicians  as  well  as  {rapuliicc, 
gmdtiallygave  way  to  a  more  healthy  view,  and  thus  it  happened 
that  the  trcstmrut  of  typhus  with  told  water  during  the  fearful 
eiiidemicfl  of  1(410, 1813, and  1814  had  not.  to  eout<-nd  with  Kucb 
obstimitc  opposition  us  formerly,  and  was  able  to  prodtiee  extra* 
ontinary  n^Milta.     Myliux  in  Crcnidtadt,  who  uwd  no  mcdii-inc 
beyonda  peculiar  cold-waler  treatment,  had  astonishing  sui-e«fi*rt:s. 
His  patieuls  were  wrappol  in  a  sheet  and  then  dipped  three  or 
four  timejt  into  a  bathing-tub  tilleil  with  cold  rivcr-wu(er — water 
being  poured  over  the  bead  as  well — then  i)laced  on  a  mat, 
railed  out  of  the  sheet,  pnt  into  a  dry  bed,  and  enrdoped  in 
blanket^.     The  same  treatment  was  resorted  to  Duoce»sfiilly  in 
chronic  nervous  affections.     Ilildenbrand  of  Vienna  and  Horn 
of  Berlin  allnch  great  importance  to  change  of  the  air  in  addition 
to   the  cooling-down  obtained  by   baths  and  drenchings,  and 
the  loiter  sayn  :  *  Had  I  the  choice  betwi>en  placing  the  typhus 
beds  in  a  narrow  place,  nnappmaehable  to  light  and  air,  or 
beneath  the  o|ien  sky,  I  would  prefer  the  latter.'    The  English 
method  haii  m)  itiaiiy  activr  a]io)illeB>  that  their  enumemtion  hen! 
vould  lead  as  too  far  out  c^  oar  way;  but,asaproof  of  the  lively 
interest  this  topic  excited  in  medical  circles  at  the  time,  we  may 
quote  ibr  pnz«?  essay  giv<-n  by  the  Hufeland  Medieal  AMOciation 
in   1821,  the  subject  of  which  was  the   external   application 
of  enid   water  in  fevers  u<.'oompanied  by  high  tcmperuturcs. 
Knthlich's  work  rcceiveil  the  priw,  and  gave  a  copious  list  of 
poetical  therapeutic  experiences;.    Beside  it,  the  works  of  Keuss     . 
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and  Pitw^haft  vere  thought  worthy  nf  |)iibli(AUoD  amoDgHt  thoae 
sent  in,  the  fbrmpr  being  of  a  practical  natnre,  whilxt  the  latter 
tocik  up  more  thf  literary,  hiKtorical  jiurt  of  the  iiiihji^ct.  fn- 
t^Uigence  concerning  succcfisful  cures  by  the  cold-wat*rr  ireaXr- 
mvntbfpoineii  more  and  morefntqurntafU'r  thi»;  moiieikttentinn 
is  devoted  to  the  baths,  and  a  rich  lit^rstiire  occapies  itself  witii 
the  vapour-hath  alone,  now  becoming  so  popular.  But  still  »  »ufii- 
eient  trihule  i*  not  pidd  to  hydri>lhfniiK'iificB;  indeed,  ihe  un- 
deniable successes  attained  by  it  are  still  looked  upon  with  a 
ccrtfiin  amount  of  dinlrunl.  Tbr  rt'wwnu  for  thi*  [ihc-iiomenoa  i» 
to  be  found  in  the  peculiar  phase  of  development  which  medicine 
had  to  pass  through  in  Germany  in  the  flrst  (quarter  of  our  century. 
The  period  of  the  gi-eat.  discuvurivti  in  the  natural  Kcieooes 
was  a  very  agitated  one  for  even  the  purely  si>ecu1ative  depart- 
ment*, and  in  the  domuin  uf  medicine  there  were  two  tenden- 
cies, the  one  to  place  it,  like  th«  natural  sciences,  u|>on  u 
positive  biisi^,  whilst  the  other  sllowed  all  that  was  deductive  or 
even  fantastical  and  mystical  to  take  the  lead  ;  I  he  first-named 
appeared  curliest  in  Fnince  and  with  many  extraordinary  errors. 
The  high  standing  which  Kichiit,  Miigendio,  Bfullie,  &c.,  had 
ibt^ined  for  physiological  and  pathologic-il  anatomy,  soon  made 
the  endeavour  to  transform  pnu^tical  medicine  into  a  science 
apparent,  anatomical  and  physiological  principles  being  the  basid 
upon  which  it  was  to  he  reared.  The  sanguineness  of  this  school 
(Broussais,  Uouilland)  at  first  had  a  very  perceptible  influence 
in  Germany  also,  nnd  wax  not  favourable  to  the  development 
of  hydritttic  principles.  The  physioIogicHl  tendency  culminated 
in  l^ennec,  the  genial  investigator,  who  took  up  Auenbrugger** 
(Vienna)  discovery  of  percussion,  and,  with  auscultation,  intro- 
duced physical  diagnosis  into  medicine.  The  attempl.i  to  pluco 
j)atho)ogy  upon  a  6nn  anntomicul  base  kept  pace  with  the 
endeuvuun  to  obtain  an  exact,  scientifically-gToundeil  syslem  of 
therapeutics ;  without,  however,  arriving  at  a  like  result,  for 
doctrine  still  held  sw»y,  uud  upon  Urown's  stimulismus  and  . 
Broussais' irritation  doctrine  followed  Boutlland,  who  established 
rational  indications  for  the  naignf^a  coup  aur  coup  (of  such 
melancholy  reu()wn ),  mioii  anatomical  grounds,  the  slight  stability 
of  which  was  only  to  be  discovered  later  on.  This  Rcbo<^  did  not 
show  itself  in  it«  complete  radical  extent  in  Germany,  and  it 
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mx  also  racc^ssriill^  oppoited  in  its  ovn  country,  paiiicularly  by 
Louis,  and  later  on  by  Aodral. 

'Thff  great  iihjsiologictMjhemical  discoveries  by  Priestley, 
Lavoiaier,  and  other  investigstorit  had  too  daxsling  an  effe«l  njton 
sangnioe  therapeutists  to  be  resisted,  and  soon  we  perceive  new 
doctrines  cropping  up  which  look  upon  disease!!  »  eitlier  an 
Rxce^s  or  deGcieocy  of  oxygen  in  the  syatem,  and  seek  to  adapt 
their  thempctisis  to  the  drcumHtances  Hccurdiogly.  Baume«  in 
Montpellier  appears  upon  the  scene  with  a  noaologieal  system, 
according  to  which  thu  discjues  ore  dividi-d  into  five  classes,  of 
which  the  niisprojKirtion  in  the  uniourits  of  oxygen,  cartionio 
acid,  hydrogen,  nitrogen,  and  phosphorus  forms  the  basis.  The 
invest  I  gut  ions  of  Andral  and  (iavturvt  (cliissicn),  as  such)  led 
to  the  formation  of  an  ap^karently  conclusive  theory  of  erases, 
and  assisted  the  huinoro>pBthological  views  to  unlimited  sway  ; 
yel,  therapeutically  speaking,  they  were  nnfniitful ;  tlie<>> 
retical  chemiG'Ty  became,  in  fuel,  practical  nihilism  '  (Petersen, 
*  Ueifhichte  der  Therapie  ').  tt  is  easily  anderHtood  then,  how 
in>poa:sble  it  was  for  hydrotherapeuUcs  to  obtain  a  quiet  abode 
for  its  developnieut  and  dissemination  amongst  the  numerous 
Ny«tems  having  such  different  view*,  yet  firm  in  doctrine. 

Kut  in  Ciermany  even — where  the  already-mentioned  works 
of  FrohUch,  ReuHS,  and  Pitsdiaft  had  prt^ptired  a  scienlilic  w>il  for 
its  growth,  where  the  clear  eclecticism  and  popular  importance 
of  Hafeland  had  obtained  acccs?i  for  it  into  the  widest  medical 
cucles  and  edu(«t«d  society  generally,  and  where  eminent  thera* 
]KutiNtN  were  working  at  its  preparation  and  ihedaboration  of  its 
remedial  apparutus— even  there  it  wa«  not  scieulilic,  rettognisvd 
activity  that  led  to  the  thorough  sueeem  of  hyd rut  hemiteii tics. 
Tbt  struggle  of  the  systems  continued  in  Oermany,  and  the 
iaSaence  of  Schelting's  natural  philosophy  made  itself  per- 
ceptible in  a  peculiar  manner.  We  perceive  a  rctrggreaNion  to 
the  mysticism  of  the  Middle  Ages  in  the  medical  writings  of  a 
Rowhiaub  and  a  Kingseiii,  jtim  ax  we  tiee  the  romance  of  the 
Middle  Ages  raising  itself  in  the  literature  of  that  lime.  Kuwch- 
laub  waa  inflnonced  by  Paracelsus  and  his  teachings ;  hJM  mitch 
more  impulsive  pupil  King9^iitf>evin«  to  incline  to  the  sacerdotal 
physicians  with  his  seemingly  pious  lone  and  theurgival  teach- 
ings.    How  often  do  we  sre,  coincidently  with  an  active  step  on 
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ecjcntiflc  torritor;,  an  increasing  similar  tendency  to  the  myittic 
and  incoinpreheiiiiihlo  manife^iting  itcelf  in  rtuioiM  ways,  nutitr- 
ally  onougli  more  closely  n-laltHl  trt  jiopular  life.  A  therajw-iini* 
had  to  form  itMf  out  of  this  chaos  at  a  Hm.v-  whrn  scppticism 
amongst  the  learned  becuime  evt-ry  day  more  apiNirent  in  vxist- 
ing  W'ientific  tberapeoticH,  and  did  not  escape  the  notice  of  the 
public,  although  they  but  little  undcrstcKHl  it.  Tlie  mormons 
succcKS  of  animal  magnet  JAni,  and  tlio  myBteriouH  excitement  it 
waa  able  to  create  ut  a  time  of  the  most  advanced  understanding, 
is  easily  explained  by  thii*  approiicli  towards  the  myotic  We 
may  consider  homcpopatby  a  sort  of  compromise,  the  reaalt  of 
the  dual  imprcRsionsof  myiitifism  and  therapealiwd  sce]>t icism, 
or  ratht-r  iiihili*ni,  Itf  founder  ha.-'  nkilfully  veiled  \\i*  niy:<tjcal 
views  in  seemingly  scientific  language  in  his  writings,  which 
allow  till- natunJ  philoBOplirr  t-tiK- ni-ogniwd. li-wt  in  their  dtyle 
Ihan  in  their  contents.  His  tberapeusis  was  certainly  as 
innocent  as  the  nihil  of  the  sceptics,  and  it  t«  not  to  be  denied 
that  he  hid  morft  flfress  upon  the  im|tortance  of  dietetics  tluin 
had  hitherto  been  the  case.  As  ho  exhibited,  unintentionally,  to 
the  rncdicul  world  the  superfluity  of  many  previous  therapeutics 
by  bis  results,  it  is  certainly  not  to  be  deplored  that,  liouiieopathy 
found  many  adherent*  amongst  tlie  ])eoplc  and  even  in  edu- 
I  circles.  The  luimber  of  homoeopathic  doctors  could  easily 
come  a  very  large  one,  as  it  was  not  necessary  for  a  candidate 
to  bo  po*se:<!*ed  of  uny  mcilical  knowk-ilgc  whatever.  It  sufficed 
to  observe  correctly  the  objective  and  to  note  the  »ubji'«1ive 
symptoms,  and  then  to  dispense  the  ten-million ths  accordingly. 
The  gcni-ral  luul  pfirMyiM^.ive  wymputhyof  the  public  Ktimuluted 
this  system  to  take  active  part  in  the  polemic  against  learned 
medicine,  n  iwrt  which  it  relished  not  a  Hitle.  Physicians 
of  nature  cropped  np,  and  rhe  greaier  part  of  their  writings 
was  taken  up  by  petty  polemic  against  the  social  physicians  ; 
the  less  they  wert^  able  to  (e»t  critically  the  theory  which 
they  preached  the  more  fanatic  they  became  over  it,  and  they 
knew  how  to  impart  the  Hre  of  their  enthnsiasm  to  the  excited 
and  therefore  gullible  public,  the  causes  of  whose  excitement 
wc  have  already  discnuKcd  above.  That  which  we  igiw  in  Italj 
a  century  before  under  Hanger,  and  Todano,  now  re[>eatcd 
itself.    The  idea  that  a  cold-water  treatmrat  could  emanate 
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from  prominent  scientific  men  (some  like  Cvirrie)  who  were  edu- 
cntrd  pliyiiicinD«,  fnr  in  <u]van<M>  of  t.ht^ir  time,  nnd  be  by  tl>om 
proved,  groonded  rutionallv  and  praftically  ajijilied  with  aucceitii, 
could  not  be  driven  into  the  bciulK  of  the  {K>puliice.  It  was 
thcrefon;  lakt^n  up  by  ini^joul  laymen  and  pn-acbed  an  a  duKtna. 
Cold  water  was  extolled,  aa  in  the  time  of  the  alchemi^ls,  as  a 
uuivcrKil  remiily,  and  (his  time  a  lasting  ifHilt  was  dlilainn). 
Through  the  hand»  of  iiature*.'i  physicians  hydropalJiy  had  to 
para  in  order  to  cx>ine  again  under  clinical  examination,  to  obtain 
ft  wieutirio  fouudatiuii,  a  wixe  rcsilraint,  anil  permanent  value- 
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The  writingM  whieh  appear  to  have  worked  *t>  «nergntically 
npoQ  the  gyniiia-iiul  t<-iicher  Otirtel '  in  Aushac-h  that  he  ima^ntd 
himself  ordained  to  bring  about  a  new  epoch  in  medivino 
(perhaps  in  the  whole  of  twcijd  and  moral  life),  after  he  tiad 
experieneed  the  curative  powers  of  cold  water  upon  his  own 
person,  were  those  of  the  elder  Ilahn  (Johann  Stgmund).  In 
happy  ignorance  of  really  medical  lit<^r»ture,  and  nnaci|niiinled 
with  the  physiological  researches  of  modem  times,  bis  vindica- 
tion of  cold  water  served  him  ali>o  for  u  war-cry  aguimtt  the 
phyncians.  In  bis  numerous  writingsabuse  of  the  medical  pro- 
ftaaioa  w%«  hiH  leading  motive,  to  which  he  added  a  collection 
of  all  that  which  wait  ever  written  in  praise  of  cold  water,  but 
couched  in  trivial,  uncouth  language,  and  iutcT«pcr»cd  with 
obl-fa^hioni^d  aud  even  Mcurnlou"  witticiHniit.  To  him,  water 
seems  the  true  panacea,  and  his  motto  nms :  *  Drink  water  to 
exct^fis,  the  more  the  better,  for  water  iti  good  againxt  every- 
thing.' Tnie  to  hiN  mottoi,  he  brought  nut  a  number  of 
independent  publications  in  its  bvour,  and  re-edited,  as  rather 
re-wrote,  *iine  of  the  older  writings  upon  hydropathy,  «.g.  llHistt 
of  J,  S.  Ilahn,  Kloyer,  Fr.  HofTmann,  Hancoke,  and  Smith. 
^Me  physicians  arc  the  only  ones,  however,  whom  he  considcrt 
worthy  of  his  notice.  The  Ipsk  meditsil  wience  is  able  \m 
impress  him,  the  more  childlike  faith  he  places  in  the  contribu- 
tkms  of  the  natural  ])hysicians  and  minicle-worliers,  such  as  the 
■  Sop  llUiaiara  ot  1830-3*. 
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barber's  boy,  Bleilv,  and  tlie  cobbWo  EussiMtnnt,  Suhatic,  hum- 
bug^iig  cbarlatans  of  t.h»  most,  ordinary  caxte,  who  were  able 
to  call  forth  hie  udmiration  by  their  wonderful  cures  something 
after  llif  Hlylr  i>f  Bamin  M uiichliiiuscii.  Only  one  of  the  iial  tiral 
physicianii  was  unable  to  impress  bira  or  to  win  his  favour;  in 
fiict  he  only  noticed  him  in  order  to  make  him  the  object  of 
sjiiteful  tiidc^-thruHtR  or  direct  attacks,  although  this  man  wan 
just  the  one  who  was  to  inaugurate  a  niiw  and  really  eignifi- 
cant  era  in  hydri>i>athy — and  tliis  man  wiui  ]*rie*«nita. 

On  the  Orafeuberg  in  Austrian  Silesia,  1,800  feet  above 
the  flca-levei  nud  in  one  of  those  neat  little  farms  which  are 
scattered  over  the  hill-sidea  of  the  Sudeten,  Vincent  Friessnitx 
wan  bom  in  1799.  The  jtowcrful  talent  and  youthful  serious- 
ness which  was  peculiar  to  the  peasJints  of  Silesia  in  gcueral, 
was  advantageously  developed  in  him  by  a  more  careful  educa- 
tion ;  jiiiii  sciircfly  out  of  his  boyhood,  he  already  mode  the 
observation  in  agricultural  pnr^inits,  that,  it  was  possible  to 
obtain  a  comparatively  rapid  cure  in  sprains,  contusions,  and 
swellings  of  horses'  feet  by  the  use  of  cold-water  K^lldagea  and 
compresses.  As  soon  as  he  had  ascertained  the  fact,  he  tamed 
his  exj)erience  to  other  domestic  animab,  and  as  success  always 
attended  his  attempts,  he  reposed  great  con6dence  in  the 
healing  power  of  cold  water.  His  patients  of  that  time  do  not 
seem  to  have  been  very  grateful  ones,  for  in  1816  a  horse  threw 
him  and  injured  his  face  and  thorax  with  his  hoofs.  A  country 
surgeon  who  was  called  in,  exerted  himself  until  he  had 
exhausted  his  own  and  the  injured  man's  stock  of  patience  in 
the  endeavonr  \a  bring  the  broken  ribs  into  a  position  for 
uniting  favourably,  and  when  he  could  not  succeed  in  thijt,  he 
declared  that  even  if  the  jiMtient  were  to  escape  the  present 
imminent  dangers  he  would  have  to  face  long  snPTering  and 
lasting  deformity  ever  afterwards.  Naturally  unsatisfied  with 
this  verdict,  the  young  veterinary  surgeon  resolved  to  attempt 
his  own  cure.  With  the  energy  so  natural  to  him,  he  first  of 
all  pressed  his  chest  against  the  comer  of  a  chair,  and  then, 
holding  his  breath,  he  brought,  the  two  broken  ribs  into  their 
normal  position  with  his  hands,  filing  them  there  by  means 
of  a  dressing  fonned  of  towels  steejied  in  cold  water ;  then  he 
drank  water  copiously  and  repeatedly,  and  found  himself  cured 
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in  a  short  time.  That  vhich  bis  strong  constitution  had 
worked  for  him,  hv  ittwribcd  to  the  agency  of  his  griiat  dmg 
witliMUt  a  nioint^Qt'^  h(r»itAtion,  and  at  once  eei  about  examining 
the  modus  operandi  of  the  bountiful  cold  water  with  admir- 
able seal  and  «ndiininc«.  In  order  to  amv«  at  a  knowledge  of 
th«  taws  of  heat-deprivation,  and  its  application  to  di^cawtt  in 
tnaa  also,  he  coinmcnn-d  cziicriint.'nlit  almost  touching  in 
tb»r  fMiveU,  and  drew  hia  concluaions  therefrom  with  most 
happy  aanguinencM.  For  instance,  he  killed  two  iiwintr,  one  of 
which  was  fed  eielu*ively  on  cold,  the  other  on  warm  food,  and 
Ibaad  the  intestinea  of  the  former  white,  elastic,  and  rc«isting, 
whil«t  tho««  of  the  latter  (warm-fed)  imlma!  were  red,  .loftened, 
and  easily  lacerated  to  such  a  degree  as  to  be  unfit  for  th« 
preparation  of  sauNLgec. 

PrieHsnitx's  forte  lay  neither  in  phywologii-al  knowledge  nor 
in  being  medically  well-read,  but  having  undoubtedly  an 
original,  thinking  head,  it  is  to  bo  assum4»]  that  be  came  upon 
a  method  independently  which  Ilaneoke  had  applied  100  years 
betore  him,  had  (inverted  inio  a  siyniem,  and  had  recumnu-nded, 
namely,  the  bringing-on  of  heavy  (ao  called)  critical  jierspira- 
tions  by  cold-water  procedures ;  these  consisted  in  friction 
and  packing,  to  the  absolute  exclusion,  naturally,  of  all  or  even 
of  diaphoTGtic  medicines.  Having  had  a  few  lucky  results  in 
the  treatment  of  gout  and  rheumatiitm,  which  created  great 
excitement  in  the  neighbourhood,  crowds  of  persons  seeking 
relief  poured  in  on  him  from  all  fides.  Hiti  simiile  manner, 
combined,  however,  with  a  firm,  overweening  selF-conSdence, 
the  moral  eifcct  of  which  is  certainly  nut  to  be  undrrmted, 
made  itaelf  ao  telling  upon  the  naive  inhabitantji  of  the  hilla  that 
they  cooi^idcred  him  to  be  chosen  by  Heaven  to  minister  to 
mankind, imd  (he  jxtwer  which  cun-d  (hexick  in  their  eye«did  not 
depend  on  the  water,  bat  on  the  personality  of  Priessnitz  him- 
•elf.  Soon  sulTerer:<  came  from  afar  and  out  of  the  better  classes 
of  society,  who  were  all  treated  in  the  Kume  routine  manne-r, 
independently  of  diagnosis,  and  without  regard  to  disease,  age, 
or«-x.  This  routine  comprijieil  «  certain  diet,  'acct)rdini;  to  the 
natural  lawii,'  i.e.  powerful,  coarae,  non-irritating  but  liberal; 
strong  muscular  exertion,  the  drinking  of  great  quantities  of 
cold  water,  the  different  forms  for  the  external  application  of 
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this  material,  amongst  which  the  geaeial  and  local  baths,  the 
excitant  bindcri<,  the  douche  iind  friction  vero  the  inmi 
important  factors;  lastly,  the  pni<?«'dures  to  cauHe  sweating, i.». 
packings,  which  were  cnrricd  to  the  length  of  six  tK>urs  anil 
more. 

The  modifications  which  this  procedure  underwent  in  indi- 
vidual caRfK  \ny  vrilhin  very  nimow  boundu,  siiui*  I'rie*»nit«,  so 
fanatical  about  hin  hobhy, had  no  means  of  making  a  diagnosis ; 
some  hard  eipeiiencfs  could  therefore  not  be  avoided  in 
plilhisii;iLl  and  canlinti  caseM.  Wariind  by  these,  Priessnit« 
soon  excluded  patients  the  subjects  of  cough  and  seroiia  efiusions 
(ascites  and  anasnrcu)  from  his  treatment.  I'udiiunt.t^d  l>y  th« 
agitation  against  himself  which  this  misadventure  served  to 
nourish,  Priessnitz  obtained  the  consent  of  the  Oovemment,  in 
I8:t(),  to  tl)i>  opening  of  an  estnhliahment  to  be  conducted  on  his 
principles.  In  that,  year  he  collected  forty-6vc  pativntf  there, 
but  the^  iiuiiibcr  increased  in  fabulous  progression,  and  in  the 
year  18+0  he  accommotiatiii  already  IjiSTfi  patients,  which 
number  grew yeoily  by  new-comers  from  every  piirt  of  the  globe. 

PriesKoitx  died  in  the  year  IHS'i,  worth  scveml  millions. 

If  it  is  at  all  possible  to  speak  of  a  pathological  ba.siji  in 
connection  with  PriessnitzV  method,  it  was  one  emanating  from 
the  htimoro'pathological  views,  «nch  aa  the  mode  of  thinking  of 
the  medically  uneducated  might  easiest  accommodate  itself  to. 
.All  diseases  originate,  according  to  him,  in  the  altemtion  of  the 
humours  of  the  body,  and  according  as  Uiese  *  had  humours ' 
circulate  through  the  nystem  at  large  or  concciitnite  themselvoa 
in  one  organ,  so  do  general  and  local  affections  arise.  To  restore 
the  harmony  in  the  activity  of  the  organs,  upon  which  health  in 
reixlily  dfpends,  it  is  absolutely  nt-ofssary  to  altatik  these  evil 
humours,  to  drive  them  out  and  to  replace  them  by  healthy 
ones ;  the  healing  power  of  nature,  howuver,  i«  alone  able  to 
efTeiit  the  deiirfil  clt?ansing.  It  is  therefore  only  reriuired  to 
put  nature  into  a  position  to  do  away  with  these  evil  humours 
to  open  the  road  for  a  cure;  and  iu  cold  water  he  difcovcn 
the  means  of  doing  so.  Used  internally,  it  loosens  the  choked- 
up  Huids ;  its  estemal  application  draws  them  to  the  skin,  and 
by  mean»  of  |Miwcrfiil  diaphoresis  they  are  removed  from  the 
body.     Critical  movements  indicate  the  beginning  of  the  cure ; 
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K  simple  and  supporting  diet,  *nd  violent  bodily  exAFcisc  (not 
gymnastics,  but  nfWr  true  potmni's  faahion)  work  toirarda  the 
nirw  fiirmalion  of  Iiealthy  fluidH.  Every  violent  miotioo — and 
that  the  most  varied  reactions  took  place  under  this  energetic 
Ireatmrnt  need  hardly  be  mentioned— in  tlie  enuTKC  of  Uie  cure 
was  welcomed  with  great  rejoicing  as  a  crisis.  At  c/ac  time, 
nuioos  affections  of  the  macerated  and  irritated  skin,  erythema, 
eczema,  fumncles,  and  even  extenMire  phlegmnns,  couRtituted 
some  of  these  crises  ;  at  another  they  were  gastro-enteric  symp- 
toms, vomiting,  olwtiniite  diarrhu-a,  or  even  alterations  in  the 
nrioai^  secretion,  htemorrboidal  and  uterine  hsmorrhagee  or 
salivation.  These  erise»  alviiys  signified  the  approaching  cure, 
and  PrieKtnilz  would  then  naively  apottlrophitte  his  patient  thus- 
wise:  *  Thank  the  healtliy  inner  power  nf  your  constitution, 
which  mabled  iinturc  to  drivu  out  the  offending  humours  that 
had  rooted  themselves  in  your  body." 

Wearefullyentitled  U>d«teancwep<ich  forhydiwtherapeutics 
(nnri  the  time  of  Priessnitx's  appeiu^un-e.  His  outward  !iii»'ce»« 
was,  M  we  have  seen,  a  raoA  brilliant  one,  and  his  method  had 
found  general  acceplnnce  in  the  lay  world  ;  faiH  fume  spread 
oter  the  boundaries  of  our  division  of  the  globe,  a  copiou*  hy- 
dropatliio  literature'!  sprung  n|>,  nud  institutes  after  the  pattern 
of  that  on  the  Gritfenberg  grew  on  the  soil  of  Germany  and  the 
neighlwurini;  .■rtate'i.  Soon  the  at  first,  inimical  bcariii,';  of  th« 
physicians  was  changed  into  one  of  intense  and  critical  at- 
tentioa  and  we  see  hydroi>athic  inntit  ute»  <>onducted  by  scientific 
physieiaas  of  most  thorough  education,  whilst  cold-water  treat- 
ment, of  the  acute  exanlhemuta  first  of  all,  is  Iheoicticnily  and 
experimentally  jii«tified,  then  adopted  for  numeronx  chronic 
fDrmft,and  than  was  hydrotherapeuaia  secured  in  its  present  im- 
portant and  probubly  more  lasting  seat  iu  the  list  of  medical 
labours.  Vet  there  is  much  in  the  career  of  Priessnitx  and  of 
his  ardent  followers  which  reminds  us  of  the  epochs  in  earlier 
centario*  in  which  the  cold-water  trr-alment,  pushed  with 
bnatioism  by  non-medical  men,  greeted  with  joy  by  the  public 
and  ignored  by  physicians,  was  soon  forgotten  and  allowed  to 
sink  into  oblivion.  Wherr-iu  Uy  the  giwuidn  upon  whkh 
hydropathy  this  time  obtained  anch  a  decided,  nnivenal,  and 
hating  recognition  ?     The  history  of  medicine  has  nndergtme 


/ 


llYimOTUERArEUTICS. 


great  and  wriglitj  rcvolutioim,  it  muHt  be  scknowledged.  Th<» 
tli^mpi^ii^is  of  fomter  centaries  rented  od  theories  which  were 
adhi>red  to  like  dogmas.  As  soon,  then,  as  these  gavp  wiiy  bpfi>r« 
tlic  {irogrcHK  of  th«  mil  uml  scifiiccs,  Jl  wiis  ruuiiil  l.hiit  ttie  ground 
L|K»i  vhich  the  whole  art.ititic  edifice  of  tberapeutica  had  been 
reared  was  undennined.  The  most  upright  luiil  iDgciiioiis 
endttnvoiirs  of  Die  scii^ntific  itchooU,  [ml hologico-nnat omical  as 
well  as  physiological,  could  not  succeed  in  lending  to  medical 
labours,  which  hud  up  to  this  timt!  enjoyed  the  characterst  of 
art,  of  inluitiveness  and  the  Bubjeetive  (inedAcvs  TtascHti-r),  the 
security  of  ciact  science.  The  Viennese  echooi,  the  most  ad- 
vnnced  of  all,  declared  Jtsi-lf  in  fovntir  of  i.liera|ieiitical  nihilism, 
and  the  pmetical  problem  of  the  physician  soon  seemed  to  be- 
come a  negative  one  us  the  expectant  or  do^no-harm  treatment 
became  the  exoluMve  one.  Reason  enough  why  tlie  laity — to 
whom  this  movement  did  not  remain  secret,  nlthough  they 
failed  to  comprehend  it  clearly — should  tinrn  to  any  direction  in 
which  they  were  promised  an  efficient  method  of  cure,  recom- 
mendeil  by  atx-oinplislicd  results,  with  i^nthui'iai'in.  KomoM- 
pethy  gained  considerable  ground  at  Vienna,  in  whose  eehool 
tberapeuUi-al  misbelief  hud  originated ;  a  hospital  was  even 
erected  for  its  working  (^Petersen)  during  the  third  decade  of 
the  centiary,  and — hom<Bopathy  really  cured  its  patients  perhup* 
not  propter  iti»  doses,  whose  minuteness  must  exclude  any 
material  action  when  xcieutificdiy  coniiidered,  but  still  cer- 
tainly post.  Homteopatby  with  ita  mystic  dynamical  principles 
coald  not  of  course  win  any  regard  from  the  scientific  school 
in  ite  struggle  to  attain  absolute  clearness,  but  indirectly  it  in- 
fluenced the  latter,  inasmuch  as  the  resolts  of  its  prauticv 
•bowed  the  geneml  significance  of  nature's  tendency  to  cure. 
Dietl,  one  of  the  most  important  of  Kokitansky's  pa[ril8,  writes 
thus  in  the  'Zeit«clirift  derGesHliwhaader  Acrtzte'  for  1845: 
'Nature  alone  can  cure;  this  is  the  highest  law  of  practical 
medicine,  and  the  one  to  which  we  must  adhere  even  when  we 
have  discovered  a  principle  of  cure  seuoud  to  it.'  *  Nature 
creates  and  maintains  ;  she  must  therefore  be  also  able  to  care.' 
Similar,  however,  was  the  watchword  of  that  natural  art  of 
healing  which  became  develo|»<-d  from  Priessuili!,  and  which  ex- 
ttggtrruted  all  that  was  fantastical  and  imposing  in  his  being. 
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Although  that  in  it«cir  wns  not  a  little.  And  thew  were  eic«KM>8 
whkli  wcitiM  have  been  almost  comical  hiui  they  not  fouitil  in 
the  tjTistiiig  belief  of  the  publli:  gniiind  for  serious  injiiiy  to 
many  a  constitution ;  for  instance,  the  energetic  thirst-cures  of 
the  pedant  Schroth  of  Lindewieite,  a  villiige  nwir  Girifenh^rg, 
vho  undi^rtook  to  thoroughly  dry-out  such  patients  as  had  been 
inundated  by  his  neighbour  Prieemitz.  A  literature  of  the 
natoral  hrnliiig  art  arnfti',  which  fleixed  upon  the  radionl  attaclcn 
made  by  leading  medical  anthorities  on  legitimate  therapeutics, 
in  order  to  make  u»e  of  (hem  in  a  {lopular  dircdion.  Some 
of  this  literature  proceeded  from  genuine  physicians,  and  even 
if  in  it  eccentricity  and  phrasimlogy  at  firnt  prtvlominaled  and 
robbed  it  of  a  reputation  in  the  scientific  world,  there  was  rtill 
nodcQinng  the  iuiporfantpoinlit of  contact  which  united  hydro- 
[Mithy  with  recent  scientific  medicine,  and  which  came  to  the 
snr&ce  in  the  shajte  of  uKirc  moderate  and  refined  olementa 
amongst  the  natural  physicians.  Both  met  halfway  in  their  dis* 
trust  of  the  old  empirical  dnig-thcrnpeutica,  and  endeavoured 
to  Riphice  it  by  phvMological  methixln  and  ilietetivti,  the  import^^- 
anoe  of  which  was  growing  to  be  recognised  more  and  more. 
Indeed,  the  recoil  of  sccpliciMm  upon  the  hydropatha  is  well 
shown  by  Stendel,  who  would  only  oonfens  to  *  water '  in  order 
to  be  able  to  persuade  the  patient  that  he  was  potisesaed  of  m 
positive  therapeiwn  of  any  kind.  On  the  other  hand,  more 
attention  watt  being  paid  to  dietetic  rules  and  the  mode  of 
life  regulated  by  nutnral  laws  of  the  hydropaths,  according  aa 
confidence  in  the  old  Thesaurus  Tnedicua  began  to  be  shakeo, 
although  certainly  only  as  hygienic  and  projthyiactie  measures. 
JInt  tbemoettm|>ortant  pharniaeologistfby  far,  of  modem  time*, 
OoterleD,  recognises  in  prophylaxis  and  hygiene  the  chief  prob- 
lems of  practical  medicine.  In  the  prc&ice  to  his  '  Handbook  of 
Materia  Medica'  he  thus  expresses  himself:  *Tlie  educated 
and  meditating  physician  of  our  century  can  scarcely  any 
longer  hojw  to  obtain  or  accompli«h  by  administering  one  or 
other  of  our  useless  stuffs  that  which  only  nature  is  caimblc  of, 
if  SQpport<!d  by  all  the  natural  aids  of  hygiene  and  dietetics. 
She  alone  will  be  able  to  yield  the  |KMilive  and  really  useful 
so  long  sought  after  and  which  materia  medica  never  yet  has 
jidded  aad  never  will  yield.* 
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Id  the  iJiv(4>tJ<!  »ml  prophylactic  dircctioD,  therefore,  th« 
olfl-wHt.rtr  treatment  wsk  well  )irovided  for.  Hippocmlvs  had 
indeed  already  roi-ognJA^t-d  and  laid  stress  u)>oa  this  application 
of  it,  but  iw  »aon  as  medioitu-  luwl  rrlciwcd  itm-lf  from  its  eelf- 
impoHed  reatrictione,  and,  standing  upon  the  new  ground  of 
physiologiuil  r<t»^^n-h  und  experimental  pathology,  agajii  dia- 
playcd  a  tendency  to  energetiti  interference  in  ditieased  pro- 
eesaea — the  dirct^tion  which  it  now  took  was  Kucb  a  one  tliat, 
with  the  eT]M>riencp«  nhtch  hyiiro(hfrai»ntics  had  mainwhilo 
undergone  and  iitiliseci,  it  could  not  well  refuse  to  lend  a  helping 
band  ill  elevating  it  toa  prominent  imd  pi^rmanentauntamoaget 
the  metUcat  sciences.  Juat  as  in  the  Middle  Ages  the  attention 
of  meditative  physicians  wus  drawn  by  the  h(»ling  springs  to 
the  at-'tiona  of  common  water  and  there  centred,  and,  a»  in  the 
time  when  medicine  consisted  in  dogmas,  thermal  culture  led 
to  hydropiithy,  «o  did  ndcntific  Iwilneotherapeutics  in  modem 
(inieH  make  the  Brat  move  towards  giving  hydrotherapeutics 
a  BcicDtiRv  trcatmcTit. 

The  literatnre  of  hydropathy  as  it  existed  at  the  time  we 
speak  of,  was  not  a  very  rich  one  quantitjit  ivcly  )i[)eakiug,  but 
showed  a  greatly  variegated  character,  from  the  most  iirimitive— 
after  the  uncouth  manner  of  Ocrtel  and  other  lay  publications 
?old  of  any  JK-ii-ntific  contents — and  from  t.he  hawking*  of  the 
numerous  hydropathic  eatflblishments  got  lip  in  order  to 
benelit  individuate,  which  only  contiiined  praises  of  one  method 
or  mollification  of  a  method,  and  s]ining  np  like  fnngi  after  a 
shower  of  rain — to  the  thorough  works  of  Hirschel,  Mauthtier, 
Frohlich,  Schuizlein,  I'lith,  and  others,  which  were  pervaded  by 
a  scientific  spirit.  The  combination  of  scientilie  physloh^y  with 
the  eipci'iences  of  practical  hydrotherapeutics  met  with  in  the 
workit  of  tlic:«!  men,  noon  made  itK  iul^uciivc  felt  in  other  and 
dillerent  domains,  more  particularly  on  the  closely  related  one 
of  l«ilncothcrapcutics.  The  sprite  of  the  springs  had  here  held 
long  enough  possession,  until  at  last  he  was  exorcised  hy  the  tri- 
umphant advances  of  modem  chemistry,  notably  by  <f.  Struve. 
[But  the  simple  recognition  of  the  constituents  of  the  mineral 
springs  did  not  satisfy  the  critical  spirit  of  the  t  iiiie,  which  toon 
came  to  the  conclusion  that  this  was  not  a  sutHcient  explana- 
tion of  the  many  undeniable  therapeutical  actions  of  the  springs. 


\ 
I 


MODEtLV  SCtESTJFIC  UVDROTUKliAPEUrifJS.       861 


\ 


I 
I 


I 


Vogler  of  Knia  fimt  flared  to  utier  the  agotimetit.  that  this  cele- 
brated pneumie  spring  did  not  owe  its  efficacy  to  the  ftlk&linc 
csrboaataa  it-fmntaini-d.  hut  til  Ij^ft  wat^^r  as  aiich,  not  forgetting. — 
boireTer  to  gire  due  credit  to  the  inQuence  ofotJier  hygienic""" 
«geQt«,  such  iM  thiit  of  tht!  air,  thv  ultervd  daily  life,  &c 
Vogler'n  sohw,  (diyaicnl  method  was  soon  adopted  by  the  bettei 
bydrotherapeatists,  and  the  '  hydropuths,'  it  la  <>crt4d,  vanished 
entirely  from  the  fttage,  upon  which  scientific  hydrotherapeulics 
now  takes  the  stand  to  which  it  is  justly  entitled.  Ilaltmunn,  in 
the  preface  lo  hi«  work  on  the  txild-waler  treatment  of  typhus, 
published  in  1 843,  says  truly :  '  Thrice  already  has  hydropathy 
oflerrd  it«  iter\ioc«  to  medicine.  Currie  announced  the  new 
■Uidy  and  gave  it  a  capital  recommendation ;  it  was  list«ne<l  lo 
by  many,  understood  by  a  few,  and  finally — forgotten  by  all. 
No  one  attended  to  him  when  Hufeland,  twenty  years  latvr,  e>i> 
d«svoured  toobtain  it  a  hearing  anew.  Twenty  years  later  still 
it  i^ain  spoke,  and  this  time  in  Genuan,  coarsely,  by  the  mouth 
of  a  layman.  . . .  Hydropathy  is  no  enemy  of  medicine  ;  on  the 
oontiaiy.  it  prides  it»<*lf  on  bring  a  daughter  of  old  lUppocni- 
lical  medicine,  and  promises  to  be  a  powerful  ally  of  ita  mother.* 

IV.  SciESTiHC  UyDKuTOEKareUTics  IX  Mui>KK.N  Times. 

The  stimulus  to  the  recognition  of  the  intimate  conuectiou 
between  hydriatics  and  the  study  of  heat-rcgulation,  however, 
did  not  originate  in  Germany,  but  iu  Fmncc,  where,  about  the 
end  of  the  last  century,  the  progress  of  practical  medicine 
was  moot  plainly  vii^ihle  in  the  splendid  field  aiirgeon.t  sh« 
powsMud,  as  might  have  been  expected  from  the  continuous 
wars  she  waged,  and  it  was  they  also  who  advocated  cold-water 
a)>plications  most  favoiu^bly  and  zealously.  Hydrothcra- 
peutics,  in  the  domain  of  interna]  medicine,  was  nearly  for- 
gotten ;  the  works  of  the  Italian,  Gianoitu,  excited  some 
interest  for  a  time,  which,  however,  was  not  lasting.  He  was 
fnfemor  at  Milan,  and  published  a  treatise  iu  the  year  180A 
on  fever  ('  Delia  Natura  delle  Kebbri  e  del  miglior  infttodo  di 
curarle '  >,  in  which  he  lakes  up  the  cudgels  io&vour  of  the  ttiUi- 
water  trcuUuimt  of  febrile  diseases  very  energeiieally,  falliag 
tmek  xxpoa  the  experiences  of  the  English  hydriatic  physicians, 
(^UTJe,  Wright,  and  Dulryniple. 
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It  is  true  be  substitutes  baths  of  from  5  to  15  minutes' dura- 
tion for  the  showtTR  of  Curric,  and  even  though  his  theoretical 
vi^w.*,  influencwi  as  they  arp  liy  many  hiiiO(>n>-p»tholofpca) 
ideas  such  as  the  irritatiou-theory,  render  his  system  very 
ortiiidal  and  romjilicuted,  yet  on  the  other  hand  tlie  rini- 
(ilicity  of  his  treatment  has  n'ndered  it  possible  for  him  to 
gather  clear  and  relijiblc  experiences.  The  rich  material 
that  Uy  under  hi«  hands  of  intermittent  fever,  have  rendered 
the  results  he  obtained  in  the  treatment  of  that  disease  by 
baths  valuable  even  to  this  day.  Continued  fever,  under 
which  heading  he  has  ranged  moat  of  htH  typhus  caaeit,  \» 
considered  by  Lini  lo  be  a  lengthened  paroxysm  of  the  inter- 
mittent, and  he  treats  it  accordingly  by  cold  baths  iwd  most 
successfully  too.  lie  arrives  at  similar  happy  resnlta  in  the 
treatment  of  ucutii  rheumatism  and  gout,  always — during  or 
after  the  bath — using  cinchona  bark  and  tartar  emetic  as  well. 
Inflammatory  fever,  however,  he  excludes  from  the  cold-water 
trealmeiit.  His  work  winds  up  with  the  following  fundamental 
rules ; — 

1.  In  considemble  itsthcnia,  i>hort  momentary  immersions 
in  cold  wall-rare  indicated;  in  exhsiu^ted  [«i(ieiits  threatened 
by  death,  lukewarm  water  or  simple  ablutions  should  be  n»cd 
instead. 

2.  The  submersion  not  to  reach  the  cooUng-down  point, 
the  iirst  shiver  being  the  sign  that  the  bath  should  be  lefl. 

3.  The  temperature  of  the  water  is  never  to  be  ajtmcially 
reduced  by  ice  nr  snow. 

4.  During  the  general  arterial  orgasm,  therefore,  no  sub- 
mersion may  be  attempted  (quite  the  contrary  of  what  he  gives 
for  tlie  treatment  of  intermittent  fever). 

.'S.  The  [iresenee  of  the  physician  is  absolutely  necessary 
during  the  procedure  (the  danger  of  colhipse  was  known  to 
him). 

(i.  In  sensitive  individuals  it  is  necessary  to  apply  wiu-mth 
to  the  car^iiac  region  during  the  eold-water  i>rocetlure ;  in  fact, 
it  ill  indicated. 

The  renowned  clinical  physician  Kccamier  adopted  l,he  cold- 
wat«T  method  of  Giannini,  in  conjunction  with  the  cold  showers 
of  Currie  fur  the  treatment  of  the  severest  and  most  compli- 
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cated  cik»e»  of  acute  exiinttifmiLta,  protntnted  continaed  fever, 
and  different  forms  of  neuroses ;  but  though  the  baae  of  bis 
surprising  n^sults  K])rvu<l  fiu-  and  wide,  \\\t  proceedings  wvre 
looked  npon  as  eiXKnlric  and  daring,  finding  admimrs  it  iti  true, 
bat  no  imitators.  The  same  thing  hapjiencd  to  Forilte,  who 
Ricoinmi*nded  tlie  cold  *howertt  agninnt  meningitis  and  en- 
cephalitis,  for  which  he  was  severely  censured  by  CBlmeil. 

The  first  attempt  at  a  physiologicnl  explanation  of  the 
actions  of  cold  water  we  find  in  Taneliou'K  little  work,  pub- 
lished in  1824, '  Du  FroSd  ct  ses  Applications  dans  les  Maladies ;  * 
but  even  though  his  method  of  procedure  fonnd  favour  ainongirt 
tite  surgeons,  it  did  not  succeed  in  overcoming  the  prejudice 
which  *ttll  exiHted  in  internal  medicine  againtit  anything  of 
the  kind.  Lacorbi^re,  bringing  out  in  1839  a  ToluminouA 
work  entitlrtl  'Traiti-  <Iu  Froid,' Paris,  had  no  better  succeati. 
NoCvithstaudiug  that  the  work  was  elaborated  with  plenty  of 
historical  and  physiological  nmtter,  it  was  still  incapable  of  pro- 
curing general  iidmission  for  hydmtherapeiitica  at  a  time  when 
the  feme  of  the  immense  successes  of  i'riessnitz's  establish- 
ment tiad  alrriady  made  ito  way  to  France.  A  small  number 
of  able  scientific  men,  sticli  as  Kngel,  Wertheim,  Ac,  devoted 
their  energies  to  obtaining  admittiince  for  hj-dropathy ;  but  in 
1*42  the  Academy  of  Paris  declared  Priessnitz's  method  to  be 
a  dangcrouK  one,  and  not  siiffioii-ntly  i^upported  by  experience. 
Luckily  however,  the  few  adherents  were  coniwiouii  of  their 
object,  and  did  not  allow  themselves  to  be  frightened  by  this 
proceeding.  The  important  Strasburg  clinical  j)hy8ician, 
Professw  Henry  Sco»it<?tt«n,  travelled  through  trermany  in 
1843  by  command  of  the  war  minister,  Marshal  Soult,  in  order  to 
inspect  the  hydropathic  establishments  and  become  act^uainted 
with  their  rc«ult«^  publishing  hi»  exp^-riences  in  an  official 
report  of  his  travels  (*  Kapport  sur  I'Hydroth^rapie,'  Ae.,  PariK, 
1843),  which  was  only  th«^  forerunner  of  a  complete  work,  '  l>e 
VEau  soun  l«  nipport  hygi^n.  et  mM,,*  Paris  and  Strasburg, 
1843.  His  concluding  sentences  run  thus:  '  Hj'dmpatJiy  ciui- 
not  be  reckoned  an  nniverstd  method  ;  it  exercises  an  undoubted 
infincnce  on  the  public  health,  and  the  numerous  permanent 
cures  which  it  has  wrought  on  intelligent  and  impartial  persons 
recommend  it  to  popular  attention.     It  lies  in  tJie  int«resta  of 
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bumatiily  and  of  medical  science,  that  the  demoastration  of 
the  fonnx  and  aidd  of  h}-dropathy  in  PnriN  should  take  place 
under  the  eyes  of  able  physic  i  an  sA*-^ 

A  short  timeafler  Scutilvttcu  h«o  rccnmrnended  hydrothcta- 
peutics,  having  t«sted  it  in  its  practical  bearing,  the  cla£ai{«l  in- 
ves(ip>tioii«  of  Ht'r])in  into  the  uctiouM  of  very  cold  river-baths 
were  published  in  the '  (Jai.  M^.  de  Paris."  Herpin,  a  member  of 
the  boiird  of  hvulth  at  Gcncvii,  had  carried  oat  hiii  ob«ervatioo8 
on  the  Awe,  a  swift  tribatary  of  ihe  KLon«>  partly  fed  by 
the  draining  away  of  the  glaciers  of  Mont  Blanc.  Its  waters 
had  already  been  applied  for  healing  purpo^teK,  having  a  tcm- 
[terature  varying  between  8*  and  10°  R,,  and  the  favoorable 
results  following  their  uw  hud  excited  attention.  Ucrpin 
inxtituted  many  series  of  physiologioal  and  therapeutical  ex- 
l>erimcnt8,  uicnrately  noticing  the  pulse,  reifpiration,  blood-heat, 
and  the  l>earing  of  the  peripheral  and  central  veij^eb,  by  which 
he  arrived  at  very  valuable  conclusions,  notably  on  the  bearing 
of  the  cutaneous  vessels  and  on  the  action  of  cooled  blood 
upon  the  muscles.  The  thera]ieuticat  indications  and  contra- 
indications which  he  sets  up  are,  Ihcoretically  as  w«ll  us  prac- 
-tically,  more  correctly  based  than  was  ever  the  case  before 
his  time.  In  u  very  moderate  manner  and  with  the  cautious 
self-restraint  of  the  practical  j)hyBiciaii,  Legrand  about  the 
same  time  took  the  part  of  Prieasnitz's  method,  whilst  Wert- 
heim,  one  of  the  busiest  children's  physicians,  paved  the  way  for" 
hydrot.herapentics  in  pfcdiatrie  piactiec  with  suoocssfiil  energy. 
The  hydropathic  establishments  which  grew  up  in  France,  and 
certainly  followeil  the  Giiifenberg  pattern  at.  first,  did  not 
iDulliply  as  fast  perhaps  as  in  (iennany,  but  intitcad  they 
were  withdrawn  for  tlic  greatvr  pnrt.  from  the  hands  of  the 
laity  in  consequence  of  energetically  handled  medical  legisla- 
tion ;  and  one  of  the  first  of  them,  Pont  a  Moueson,  was  under 
the  direction  of  l.tibanski,  whouc  thorough  and  imjjartial  obser- 
vations elevate  his  writings  to  a  place  amongst  the  moat 
important  of  those  on  hydriatics,  more  particularly  the  investiga- 
tions into  packing  and  the  influence  of  cold-water  drinking.  In 
the  tatter  the  uotiou  upon  the  blood-temperature  has  not  been 
noticed,  it  is  true.  I.uhanski's  investigations  are  penetrated 
by  a  chemical  and  physical  spirit ;  he  has  succeeded  in  giving 
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4  sober  and  cottoc*  i-xplanidion  of  the  Ho-eallprl  criticul  exaii- 
Utemata,  and  ve  alw  fiod  that  he  wag  tlie  6rat  vho  underlook 
ooqUouous  pxaminutions  of  the  Kveat  and  urine,  althoagb  onlj 
in  {>ath<il(igi(>3l  casc».  Hobert  Latour  tested  t-xiHTi  mental  I  jr 
the  elevatioD  of  the  bo(]y>h<.-at  in  intliimtnatioDf^  as  well  as  the 
Nrtion  of  cold  3p[>tica(.ionR.  The  publications  of  thcsp  scienltfic 
French  hvdriatie  physicians  are  plainly  under  the  infliiem-c  of 
the  considerable  ^xprninenlal  investigations  which  ihat  gonial 
physiologist,  Magendie,  had  instituted  into  the  heat>procefises 
and  cold  ajjpli  cat  ions.  K^imuHaneoiKly  with  Lubaaski*s  pub- 
IJcatioDB  apjiearrd  Scbedera  book.  Known  by  hi»  dentin Lologic-al 
wriUngs  especially,  thiit  man  had  kept  himself  aloof,  and  had 
notbin;  to  do  with  a  water-cure  establighment  wluitwer,  but, 
led  by  acientific  interest  in  the  matter,  he  had  gone  to 
Gennaoy  in  order  to  make  utodies  on  the  water-curea.  Mia 
book,  distinguiahed  for  ita  impartiality,  takes  a  true  clinical 
standpoint,  and  comjiares  meilical  theiajx^utics  with  hydriatictt, 
giving  tbe  former  tlie  preference  in  a  great  onmber  of  cases 
particularly  of  acnte  diseases,  and  his  representation  of  the 
evil  after-etfect«  of  the  drinking  of  cold  water  wtut  clinically 
canTct>and  has  remained  invaluable.  It  was  ju^  this  inod«»t, 
temi>erat«  tone  which  gained  such  a  rapid  circulation  for  the  book 
in  medical  circles.  (More  imiK>rtjiiit  still  is  hiM  observation 
regarding  tbe  qiieMion — since  (ben  much  ventilated — of  tbe 
tivounible  inflnence  of  the  cold-water  treatment  uixm  the  eon- 
seqaenccs  of  incomix'tency  of  ihe  cardiac  valvus.)  Schedel  is 
also  tbe  first  physician  by  whom  the  agitation  in  favour  of  tbe 
bydriatic  treatment  of  tubercular  pittient-ti  was  started.  Of  this 
agitation  thv  Liebenstein  Congress  of  Ilydriaftc  I'hyaicians 
■ooQ  took  advantage,  and  the  further  interesting  development  of 
this  question  extend*  into  tbe  present  day.  Tbe  first  result  it 
liad  in  France  was  that  the  clinician  Valleii  corrobonitcd  the 
very  &Tourab1e  results  obtiiined  by  some  which  he  obtained  in 
treating  phthisical  patients,  who  (against  hia  own  expectations) 
underwent  without  bad  consequences  the  full  cold-water 
treatment,  Fleury,  finally,  who  had  made  it  his  duty  to  intro- 
duce tbe  hyiiriatic  method  into  p'ranee  since  the  year  1837, 
inaugurated  a  whole  series  of  works  by  his  memoir,  laid  before 
the  Academy  of  Fnutce  on  tbe  7tb  of  Februaiy,  1848,  the  aim 
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and  object  of  them  heing  to  examine,  physiologically  and 
tlicrapf  uticsilly,  wicli  hydriatic  prwrdiire.  Th«  BtrI  of  ihetie 
works  was  devoted  to  the  douche  and  its  application  in  int«r- 
mittcDt  te\er,  and  in  it  hv  oomcH  to  the  conclusion  that  thr 
douche  is  a  means  whereby  we  can  replace  the  use  of  qiiinia 
in  the  various  forms  of  that  fever;  it  was  »oon  folk>w«l  by  « 
treatise  vrht(-h  took  up  the  aubject  of  the  douche  and  tta 
&)tonishiag  successes  in  the  treatment  of  paeivioanchy loses, 
as  wvll  ns  Inter  on  the  troitinent  of  chloroKiv  and  »crofula  by 
the  name  means. 

Thus  was  the  attention  of  the  medical  world  drawn  to 
hydrotherai>euticfl,  and  its  influence  on  the  therajieutie  tendency 
was  such,  that  although  (aa  this  shortly  after  became  the  case  in 
Gerninny)  the  thermiil  mciment  wan  not  con»idcr(^d  cxolnsively 
indicative  for  this  method  of  cure,  yet  the  i«lhological  altera- 
tions of  the  body-tempeniture  received  ii  larger  amount  of 
Attention.  In  the  spirit  of  these  vieww  laboured  Monnerct, 
who  was  sent  to  the  East  by  the  ministry  tostudy  cholera ;  but 
notwithstanding  !he  great  imiMirlance  which  he  uttjiches  to  the 
observation  of  the  body-temperature,  he  does  not  undertake  Ua 
regulation  beyond  by  meaoB  nf  shampooing  and  warm  mustard 
batlii<.  Others,  however,  were  more  courngeuiis  and  succ<^»*ful, 
by  deducting  the  praclieul  results  of  his  observations ;  and  after 
the  results  beeaiiie  known  whieh  Reber,  of  St.  Pete-rsburg, 
obtained  in  the  treatment  of  Asiatic  cholera  with  cold  water, 
numerous  voices  were  raised  in  praise  of  this  method,  amongat 
others  that  of  Blotin,  who  dechired  that  he  had  already  achieved, 
~tn  ISS2,  the  most  fevourable  results  from  the  administration  of 
•abundance  of  cold  water  combiner!  with  dry  friction  ;  also  Bur- 
gui^reSfWh'!  collected  brilliant  statistics  of  th<^  method  of  Pricss- 
nitz,  &t-.  The  treatment  of  acute  diseases  by  hydriatic  methods 
was  not  confined  to  the  cholera.  An  Antwerp  physician,  Van 
Housebronk  ('  I)e  la  R^fi-ig*-ration  Graduelle  dans  le  Traitement 
des  SI«Iadies  Aigues,'  Anvers,  1851),  took  up  as  his  study,  as 
did  Flenry,  the  subject  of  the  rlouche,  another  hydrotbera- 
pentitvl  g](cciality,  namely,  the  gradual  cooling-down  of  the 
body  in  acut«  diseases,  and  in  his  )>aper,  distinguished  by  the 
Medical  Association  of  (thent,  he  records  the  s]>lendid  results 
for  which  he  bad  to  thank  the  hydriatic  methods  of  varied  local 
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packing,  tlic  methodicul  nnd  ac'cunitr  usr  of  bii>-ba(hs  and  of 
atftLiiciii  Mid  3>hain))OoiDg.  Thud  he  tivnted  lyphoid,  jtiier^ral 
processes,  and,  contrarjr  to  the  Kstrictionti  observed  b;  Herpin, 
ioflammation*. 

The  great  value  of  hvdriaticmethod.4of[irooeduivin!turgiea) 
therapeutics  was,  since  the  time  of  IximtNtrd  and  I'ercy,  never 
roltrely  forgotteo.  The  new  k-uiiH  nhicli  linil  btx-ii  wun  for 
hydiotherajjeutics  principally  by  Lubanxki'D  writings,  was  done 
fall  jiuticv  toby  tiilk-ti(;rtd'IIcrcourt,  who  gives  amongst  others 
the  wonderful  rei«ults  achieved  by  Bonnet  by  using  the  cold- 
wat«r  treatment  against  the  relapsM  of  cancerous  tumours,  an 
rience  which  Dumreicher  corrobomted  later  on.  T\w  grvAt 
.■tive  work  of  Fieury  finally  ('  Tniitc  Pratique  et  Uaisonn^ 
d'Hydrotliwapie,'  Pariii,  1^5^),  iu  which  he  recounts  the  ex- 
periments which  he  performed  on  healthy  people — exjH^riinents 
which  hod  indeed  been  already  undcrtjik(.-n  and  described  by  Itim, 
a»  well  as  by  Howard  Johnson,  an  Engliiihnian  (*  RcKearches,' 
1S50),  who  did  so  in  a  very  thorough  manner—and  models  the 
imctical  results  deduced  from  these  into  a  system  of  hydro- 
|»tliy,  appeared  in  IS32.  Its  author,  like  the  thorough  and 
Bcientiiic  worker  Lubanski,  was  director  of  u  water-cure  institu- 
lioo.  These  iiiMtitutcH  had,  taken  altogether,  increased  in  France 
and  were  placed  in  the  hands  of  physicians  only  who  were  for  the 
most  part  energetic  men  thontughly  imbued  with  the  critical 
qurit  of  their  times.  A  lay  literature  a  la  Oertel,  as  it  ap[>eared 
in  Qenouiy  and  bore  such  great  fruit,  wait  «[iared  to  France. 
Notwithstanding  that  thi§  hindered  on  the  one  hand  a  rapid' 
popularisation  of  the  method  of  water-cure,  and  that  we  do  not 
find  in  France  a  stream  of  pilgrims  tiuch  as  used  to  wander  to 
the  little  Silesian  village  in  the  mountains  in  Germany,  or  to 
the  DtmicTXNU  «stabUHhment4  fai<liioited  more  or  le>j  after  the 
Priesmitzian  method,  it  bad  on  the  other  band  the  undeniable 
advantage  that  uncnilnaTtti»Md  medictd  rewjircli  oould  employ 
itself  more  placidly  with  the  question  of  cold-water  treatment, 
and  without  being  re|>elled  by  the  aversion  which  the  doings  of 
the  water  futinticK  and  the  blundering  of  '  NatureV  pliyiuciaos' 
called  forth  in  (lermany.  In  France,  therefore,  were  also  taken 
the  first  steps  which  led  hydrotberapeuticn  into  the  warda  of  the 
nnivenity  cltniques.    In  the  year  1851  ('  L'nion  MM.'  ISO)  the 
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method  recommended  by  Wanner  (17.V.)  for  the  treatment  of 
enteric  fever  wn»  tried  od  two  patients  at  Andral's  clinique,  and 
afterwfirds  by  Briquet  in  five  severe  ca»e>t,  whilst  Ix;roy,  in 
sdditioa  to  blood-letting — whicb  was  still  a  favourite  measure 
in  Fm»<;e — tried  gmduiLl  mctbodieal  cooling-down  in  the  same 
diitejixt!  H.iid  lost  only  Hve  (uitienLst  mii  of  139  thuK  (reiited, 
according  to  his  own  asseveration.  Finally,  the  Knglidhman 
Armitage  who  had  visited  the  German  water-tniro  establiab- 
ment.K,  jiubtiiibed  in  the  '  bulletin  Th^raiientiijue'  the  reaultfof 
the  esperiinents  with  hydrotherapeutieo  in  typhoid  whicb  he — in 
oonjunetioD  witJi  Traube— bad  instituted  at  the  Chuit4- Hospital 
in  Berlin,  then  under  the  direction  of  Schonlein.  He  (Armitage) 
used  the  cold  showers  according  toCurne,n!>  well  ns  f^hallow  baths 
of  different  temperatureH  and  wet  packing,  and  prescribed  a 
combination  of  these  iueLhud«  actwrdiug  to  definite  indications. 
fHe  \»  the  fir.st  who  gave  out  the  dictum  that  the  rise  and  hll 
of  temiwraturc  wax  a  mueli  surer  indication  of  the  increaiie  or 
diminution  in  disease  than  the  difference  in  the  pulse-frequency, 
and  that  every  cooling  prixws  which  brought  about  a  palgiable 
lowering  of  the  temperature  would  also  octnoiun  u  diminution 
of  tilt?  pulse-rate  and  respirations.  Of  twelve  jiatienls  thus 
treated  eight  recovered,  wlitlxl  in  the  other  wards  of  the  same 
lio«|>itul  the  niorl.ibly  from  typhoid  was  seventy-five  per  ecnt. 

This  v&s.  the  first  important  8te|)  towards  the  bydriatic 
treatntent  i>f  typhoid  as  well  as  of  aeuti-  diseas^-s  generally  in 
CJermany,  and  we  may  consider  it  as  the  eoniniencement  of  the 
thermo-therapcutiail  tendency  which  soon  became  ao  inttuential. 
Not  that  other  experimeuta  had  not  precwK-d  it  ;  besides  those 
already  enumerated,  there  were  many  voices  in  favour  of  the 
application  of  Priessnitz's  method  in  typhoid,  which  proceeded 
from  the  ranks  of  those  physicians  who  Ijail  studied  the  method 
(Jiirgensen),  Hallmann,  in  1844  and  1850,  a  deejn thinking, 
thoroughly  scientific-nlly-educated  physician  although  with  in- 
sufficient experience,  takes  his  stand  entirely  upon  Pricssnitsian 
ground.  In  addition  to  the  ubstniction  of  heat,  he  sought  to 
induce  perspinitions  which  he  considered  critical,  by  means  «f 
wet  [Nicking.  The  number  of  his  caaes  is — thn?e  !  One  must 
confess  that  many  of  his  views  are  in  advance  of  his  Lime ;  for 
example,  he  points  out  most.  parti<'iilarly  that,  in  the  estimation 
of  temperatures,  a  new  and  exact  method  of  esamlnulion  was 
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most  desirable  and  important  in  regulating  the  water  (reat- 
mcDt ;  but  xuch  iafiiiiteitiiniil  cxpt-rioiicR  cannot  remove  a  pre- 
JDilice.  Even  poorer  !iuc<:«sa  had  Sehnrlau  (Steltin,  18.^:1),  who 
iulvaDc«d  Ihe  most  untenable  cheminU  th^otini.  ^^1ulBt  t^e 
method  (if  tre»ting  acut«  disvouwB  with  water  had  thus  entered 
upon  A  new  and  imiwrtaot  ejxrch,  a  great  movement  was  made 
to  obtain  Tor  hydrothenkpcutics  a  scientific  basis  by  means  of 
experimental  research,  to  find  out  rational  method;*  for  Ihe 
tTMitmriit  of  the  chronic  diseases,  and  to  prove  them  praclicsdly. 
The  method  of  textmg  thi;  influence  of  the  varioim  inlornal 
and  external  applications  of  water  upon  the  circulation,  terojiera- 
1  urv^,  and  timue-mcdimorphosie  of  healthy  {htimirs  waa  adoptml 
by  German  inveatigators,  and  gave  valuable  resulta  worthy  of 
their  Jnduelxy  and  thoroughiivss.  This  was  the  method  followed 
with  Bueee^i;!  by  I.utmii.iki,  and  later  on  alill  further  developi^l 
by  Gully  and  Howard  Johnson.  ITius  Faick  took  up  the  quea- 
tioD*  ooDceniing  the  interna)  use  of  water,  tJie  action  of  water- 
clysters  and  of  ab8ori)tion  by  the  skin  in  the  bath  ;  Petri  to<A  up 
th»  sweating  iut'th<>d  of  I'riesKnitT,  tbe  cold  sheet  and  the  siti- 
bath,  at  the  same  time  giving  copious  special  therapeutical  in- 
dications, of  which  wc  need  only  mention  those  for  the  treat- 
ment of  syphilid  for  eiample.  I'leiHs  introduced  a  new  and 
potent  method  of  application  in  the  occipital  douche,  which  he 
naed  against  nervous  asthma.  BiW-ker,  of  Bonn,  contributed 
most  complete  exjterimental  investigations  into  the  tiflsiie- 
melaboUsm  and  its  beba\iour  during  the  internal  administra- 
tion of  water  its  well  n^  under  itit  withdrawal,  both  with  and 
without  the  addition  of  dry  food.  These  investigation!!,  coupled 
with  those  of  Gcnth,  of  Wiesbaden,  led  amongst  other  things 
to  the  law — since  (hen  undisputed— that  the  excretion  of  iirwi- 
increased  during  the  copious  administration  of  water,  whilst 
the  formation  of  uric  acid  is  diminished  and  the  chlorides  and 
pbofphales  iindcrgii  a  pr<>{iorlionate  diminution  as  well.  The 
influence  of  the  individual  ImlHiilicprooedturesupon  the  tissue- 
change  waa  gone  into  by  Wundt,  and  special  hydriatio  thera- 
)ieutics  were  enriched  by  Fischhof,  of  Lunkany  (Hungary), 
who  obtained  very  good  remits  in  the  IrtnilraenI  of  inlennitlcnt 
fever,  especially  with  sitz-balhs  (Fleury  having  recomtnended 
tbe  douche). 

The  cold-water  trmtmeat  of  cholera,  a*  it  had  been  already 
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iQsUtat«d  by  Moiiiicret,  wax  «kl>onit4^  b;  I'f^uft^r,  RichU-r, 
Schildboch,  and  othen. 

The  qui'siion  of  tli*^  (rratmcnt  of  the  insune  was  actively 
veuUlatwl  (Erlenmayer,  IVlri,  Si:harUu);  nmny  »i»rt;iiilirtiv 
works  treated  of  Ihe  position  whicli  hydrotherapeuUci*  held  in 
gyntecolof^cttl,  dvrniutologival,  ittid  ijonitutric  [>rac1i(-«.  In 
Answer  to  a  question  given  out  for  a  |>rize  eiisay  by  the  I'iirii' 
Academy,  Poulet  pubUshi-d  a  fivTivn  of  genial  expert  mi;  nts  and 
dwluctioiis  drawn  thKrt^fmni,  their  object  being  \a  qua»h  the 
aftsumptioa  that  ab§oq)tioD  took  place  by  the  skin,  aud  on  the 
samt!  Mubject  Eichberg,  at  Vierordt's  auggeritiun,  undertook  a 
series  ofexperimentsatthe  Phyaiologiciil  Institute  at  Tiibingen, 
for  which  he  chose  the  elbow-buth,  aud  he  Buci'eeded  not  alouc 
proving  absorption — though  only  very  slightly — but  waa  even 
able  to  lay  down  laws  for  its  lue-usurenient.  We  meet  in  Mosler's 
very  CDniprcheusivt;  prize  essay  on  the  physiologii.'al  iufluenee 
of  the  ioterual  adminietration  of  water,  the  first  exact  quanti- 
tative oKperimenfs  on  the  encretiou  of  carbonic  acid,  and  beside 
it  appeared  the  impfirtaut  collective  works  of  Kiehter,  Scharlau, 
and  others,  mho  Ireaiwi  liydrotln-niiK'Utics  conscientiously  iind 
in  H  moat  detailed  manner  from  a  strictly  clinical  point  of  view. 

In  a  word,  the  question  of  hydro! herapeutics,  although  still 
one  of  \ht  nuineruu«  hobbies  of  'Nature^'s  physicians,'  had 
blosaomed  into  full  scientific  estimation,  and  had  mastwed  its 
place  in  medical  practice  when  an  important  turn  took  place 
in  pathological  viewx. 

In  the  firet  volume  of  his  'Sjjecielle  Pathologic  und  The- 
rupie,"  Virchow  dhows  the  elevation  of  temperature  to  be  llie 
pathagnoroonic  symptom  of  fever,  and  to  be  occasioned  by  an 
increased  cliange  in  the  constituents  of  the  body,  the  latter, 
however,  being  due  to  jtaralysis  of  the  heiit-regiilating  nervous 
centre  owing  to  Ihe  fever  irritant.  Thennometric  measore- 
mcnts,  carried  out  with  increasing  exactitude  and  couKcien- 
tiousness  at  the  different  cliniques  and  in  the  most  varied 
forms  of  febrile  disetwe,  supported  this  view  ;  for  example,  the 
meaaurements  taken  by  Hmoler,  uf  Prague,  of  typhoid  [tatients 
with  pneumoniji,  pleurisy  and  peritonitis.  The  antiquated 
t^leological  view  which  considered  fever  to  be  a  curative  process 
(Heilfieber),  received  its  death-blow  throngh  this  transforma- 
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tion  of  the  throry  of  fvver,  aa<I  tlie  enerfretiv  lotrering  of 
the  fever  had  n»w  to  be  recognised  as  the  moat  im^Kirtnnt 
problem. 

ElevmtJon  of  t«mpeniturt,'  once  necognixed  ax  (lie  piitho- 
gnoinonic  iiyinptom  of  fever,  means  were  immediately  nought 
after  wfaicli  should  vanse  u  constant  and  muterial  decrease  of 
L<;ui[K-raturv.  Tlie  gristl  rxiidlludr  with  which  it  \*  able  to 
prove  an  actual  lowering  of  temperatm« — thanks  to  the  ad- 
\-anee  in  tliermoinetrv — flio  sppliciiinn  of  the  empirical 
statittie  method,  and  the  harmony  which  existed  between  it* 
results  and  pathological  deductions,  assured  this  therapeutical 
tendency  ji  grr-Jit  inf«rr)it. 

Wonderlich's'Arvhiv,' organised  in  1858,  headed  the  column, 
and  from  the  LrJpzig  clioiqiie  emanated  vtatifttical  investiga- 
tioaa  which  soon  led  to  im[iortant  results  in  a  diagnostic  direc- 
tion, for  it  was  found  that  the  iKxIy  tempemture  in  ii  portion  of 
the  aoute  febrile  diseases,  particularly  in  the  infectious  feverst 
followed  a  typical  definite  course,  which  is  often  a  useful  aid 
in  the  morr^  exact,  determination  of  the  nature  of  (he  dii'eai'i;, 
■ltd  in  any  case  furnishes  exact  numeral  expressions  of  the 
fluctuations  in  the  prijgrexs  of  the  disease.  Wunderlich  used 
this  diagnostic  ihermometr;,-  as  the  direct  sup[K>rter  of  thera- 
peutics, attaching  greatest  weight  to  fever  therapeusis ;  and, 
whilst  he  agitated  against  the  purely  local  treatment  of  the 
eidusively  pathologico-anatomical  tendency,  he  jtoints  out  that 
the  most  powerful  meim»  of  acting  upon  local  prooes^K  it  by 
acting  ujion  the  general  condition  (Petersen). 

Following  on  the  ap]iruval  which  this  view  met  with  in  a  'tery 
extended  measure,  came  the  problem  to  which  thera{teutical 
activity  now  devoted  itself. namely,  to  find  antipyretic  remedies 
or — which  va*  eijuivalent  to  Wundt-rlich — antifebrile  reuiediet. 

Tidd,  of  London,  had  recommended  alcohol  (cognac)  u  a 
Ki^ver  remedy  of  umv«r»il  ut-tion,  which  he  gave  in  inflam- 
matory diseases  as  well  as  in  typhus  and  malarial  fever;  a 
method  which  had  numerous  followers  in  England  and  France, 
but  vfTV  fi^vr  in  (ii-rniauy,  although  it  wa.^  there  te^ed  an  to  1(9 
temperature-lowering  properties,  Vogt,  of  Beme,  returning  to 
Sydenham'*  principles  in  combating  fever  without liaring regud 
to  its  localisation  or  quality,  recognised  the  task  of  tbempeutics 
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in  typhoid  and  inflummiiUoii  of  the  luDgR,  nnd  c-DRtribut«d  rich 
and  very  favourable  HtatiRtica  of  the  veratrine  treatment.  Ka 
the  triiiil.incnt  iK-wime  more  geoenil,  however,  it  wiw  found 
that  t]ie  fall  of  temperature  uaiii«cd  by  this  method  wan  only 
too  often  accompanied  by  attacks  of  collapse  of  the  tnottt 
serioti!'  churactiT,  and  the  remedy  soon  fell  into  as  much  di»- 
repute  &»  the  *  aiitipyri'ticum  piir  txcell^tiot '  of  Wunderlioh — 
dif^tolie.  The  abortive  treatment  of  typhus  by  large  doses  of 
quinine,  introdtiot-d  hIho  by  V<i^,  maintained  itself  a  little 
longer;  following  him  came  Waclmmuth,  who  proclaimed  the 
remarkable  antipyretic  actions  of  Urge  doses  of  quinine  in 
typhus  and  typhoid  fever  in  1863.  Whether  quinine  was  merely 
an  aniipyrotic  remedy  or  a  really  autifebrile  ontj  alway«  re- 
mained an  open  question ;  tbe  attempt  to  answer  it  by  way 
of  coutemporaneoua  temperature  measurements  and  experi- 
ments on  tissue-chaugc  Iwl  lo  no  d(«isive  residt*.  It  was  not 
alone  uncertain  in  its  action,  but  ita  maximum  effect,  a  &11 
in  temperature  of  any  signiRcaiu-c,  is  only  attained  by  giving 
a  dose  which  calls  forth  true  phenomena  of  iutoxication,  the 
»>rious  character  of  which  is,  however,  not  to  be  compared 
with  that  of  the  phenomena  appearing  in  the  coarse  of  the 
veratrine  and  digitalis  therapentira.  An  antipyreaia  without 
danger  of  intoxication  was  the  ideal  Hoatiiig  before  the  eyes 
of  fever  theraiieiitistx,  and  the  only  means  of  obtaining  Ibisi 
lay  iu  the  cold-water  trentment..  The  works  of  the  last  decades 
had  tested  it  physiologically  and  clinically,  and  eomplet«d  thu 
details  of  its  metho<i  of  application  sufficiently  to  give  the 
physician  a  remedy  with  which  he  might  combat  fever  through 
the  circulation  as  well  as  through  the  nervous  system,  and  with 
which  noother  can  be  compared  for  its  power  of  being  regulated. 
Von  der  Deckeu-Himmclreieh's  capital  study,  which  appeared 
in  the  year  1S58,  found  little  or  no  accord  in  literature,  although 
it  gave  all  hi  nucit  that  later  investigations  taught  in  the 
treatmentof  febrile  diseases  with  cold  water.  Kmnd,  of  Stettin, 
published  iu  1861  the  details  of  a  somewhat  complicated 
water-cure  method  in  typhoid,  the  chief  factors  in  which 
were  baths  of  from  UVto  2lf  €.  (50°  to  68°  F.)  and  oompreases ; 
his  results  were  very  favourable,  and  won  for  lum  many 
imitators,  but  to  Itartel's  cUnique,  at  Kiel,  certainly  belongs 
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Ihe  boooar  of  haTiiig  obtained  for  tliv  antipyretic  cokl-watcr 
tmlmvnt  the  riglit  of  citixensliip  in  lawaee,  inasmuch  «s  it 
proved  by  means  of  extraordinarily  exact  thermometry  the 
andotibt«d  cooling  action  which  water  iMssessex,  at  k<nst  in 
typhoid  fever,  .lui^nsen's  clinical  etudtes,  published  iti  18(!6, 
created  atmoxt  an  c]xK:b  in  medicine,  for  they  not  alone 
proved  tltat  the  cold-water  treatment  (reverting  to  (.'urrie,  he 
need  priDci|)aUy  the  douche)  lowerg  the  body  temperature 
and  diminii<he#  the  gmve  .tymptoins,  but  tilm  u  lr.:ti(riiii]g  in 
the  rate  of  mortality,  and  made  the  shortening  of  the  coarse 
of  the  disease  more  tlian  a  probability.  In  the  meantime 
much  had  been  done  in  the  study  of  the  tissue  changeH  as 
the  chemico-pbysiologival  methods  became  more  complete,  and 
aUo  in  the  knowledge  of  the  conditions  of  temperature  in  the 
healthy  and  diseased  organism,  as  well  as  of  the  relations  which 
«i»t  bftwi^un  these  and  hydriatic  proceiliires.  Bcncke,  of 
Uarburg,  had  already,  in  1855,  made  the  sea-bath  the  subject 
of  his  studies,  and  thoroughly  k-i^^cd  il«  influence  on  the  meta- 
bolism of  the  tissues ;  N'irchow  extended  these  investigations 
to  the  alterations  in  the  pulse,  respiration,  and  body  tempera- 
ture, and  his  re^ult^  are  so  much  the  more  im|K>rtant  for 
hydriatics  inasmuch  aa  his  view  of  a  sea-bath  is,  that  it  is  a  cold 
both  tint  of  all.  The  importikiit  rAle  which  the  nervous  system 
sustains  in  the  regulation  of  heat  was  done  full  justice  to  by 
Pretss,  of  Berlin,  who  in  lHHS  investigated  the  physiological 
effect*  of  full  baths.  The  study  of  heat  regiUatioa  was  ia> 
deed  becoming  more  and  more  clear  thiough  the  physiological 
experiments  of  iloppe,  \'aluntin,  and  others,  in  addition  to  the 
experiments  of  tiillebert  d'H«rcoaTt  on  the  ioHuenoe  of  ootd 
apikUcations — made  more  with  regard  to  their  therapeutical 
tUBge — and  those  of  Mautcgnzza  on  the  internal  use  of  warm 
water.  Tlw  applicability  of  bydriatic  procedurea  to  certain 
diaeasea  and  groups  of  diseases,  was  at  the  same  lime  proved 
systematical )y.  Fleury,  for  instance,  succeeded  in  obtaining 
the  treatment  of  the  phthisical  patients  in  Andral's  elinique, 
and  under  Etecquerers  supervision  the  results  which  he  obtained 
were  of  i«uch  a  nature  that  the  clinician  Tartivel  announci-d 
bydrialic  treatment  to  be  UNcful  in  every  stage  of  taberoolosis.  < 
In  Germany  these  experiences  were  soon  recognised  to  the 


Stii 


UYDKO  TUEHA  PJit'TICS. 


fullest  extent,  and,  in  combination  trith  the  therapeutics  of 
cUuiute  and  *'levation  (Lersch,  Kobden  and  others),  which  had 
in  the  meantime  gnt  into  full  iiwiiig,  were appliud  with  unheard- 
of  success.  Kichter  formulated  a  special  hydrot  herapeusia  of 
ittxloiiiiiiTi.l  ufTfctions  as  wi-U  lu  uf  actite  affections  of  thu  organs 
of  renpiration ;  lit?  tindx,  that  the  action  of  cold-w»t«r  applicu- 
tioDs  in  pneumonia  lies  in  the  restoratiou  of  the  suspended 
inhibitory  function  of  the  vagus,  i.e.  in  slowing  of  the  iucrcsscd 
cardiac  action.  The  great  Wiir/burg  gynaecologist  Scanzoni, 
recognised  and  made  use  of  the  wholesome  effects  of  hydriatic 
procedures  in  hysterical  uervoui?  affectionit ;  and  a  luminary  of 
the  Vienna  Clinique,  Professor  Uiimreicher,  in  the  report  of 
the  meetings  of  the  '  GcsellKchafl  d.  Aerzte,'  speaks  reservedly, 
yet  upon  grounds  of  practical  experience,  in  &vour  of  the  use- 
fulness of  hydriatic  |irocBdmres  against  the  recurrence  of 
operated  earcinomatn. 

The  influence  of  the  water  cure  on  mental  diseases  had 
rais^-d  a  lively  controversy ;  its  injuriouBness  was  empirically 
proved  in  some  ciLfie^.  Uichter  thi'ew  liglit  ii^xiu  tliis  diflicult 
question,  and  detailed  the  precautions  necessary  in  the  treat- 
ment of  mental  diseases.  Claude  Beninrd's  iinporLaut  dis- 
coveries  in  the  origin,  course,  aud  action  of  the  vasomotor  uerveB 
were  moat  useful  to  the  procedure  of  temperature  modifi- 
cation, which  hydrotherapeutica  was  now  universally  recognised 
to  be.  Chapman  ('  Mcdiml  Times,"  July  18, 18f)3)  founded  the 
appUcation  of  his  spinal  ice  bags  upon  the  law  that,  paralysis  of 
the  sympathetic  nerves  brought  on  dilatation  of  the  vessels 
they  supply,  and  oon»ei|uenUy  puriphend  hypenemia  with 
relative  increase  of  t,emperature ;  whilst  irritation  of  the  sympa- 
thetic ganglia  brought  about  contraction  of  the  vessels,  and 
COnse<]ncutly  ari^niia  and  lnwcriiig  of  temperature.  These 
bags,  alternately  filled  with  ice  and  water,  were  applied  to 
ditfcrctit  parts  for  a  variable  length  of  t,ime,  so  as  to  have  upon 
the  local  circulation  either  a  stimulating,  aixithlng,  depressing, 
or  paralysing  effect,  They  soon  became  &  valuable  assistance, 
cHpccially  in  spinal  and  nervous  diseases. 

In  Vienna  active  aud  sympathetic  attention  Iiad  meanwhile 
been  directed  to  the  progress  of  the  water-cure  method.  In  the 
year  1836  there  had  already  emanated  thence  that  thoroughly 
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•civnlific  illumination  of  hydropathy  by  Hirschel,  as  well  as 
the  eearching  work*  of  Fnihiicli,  MawthnT,  Plith,  and  many 
other*.  Ht're  also  appeared,  in  I8G4,  I'ieniiiger's  work, 'The 
Physiology  of  the  Mcthtni  of  Cure?  by  Water,'  whieh,  cm- 
brecing  the  M(>eriments  of  modem  times,  mors  jiartiiiiitarly 
deals  with  the  thcorettcAl  side  of  hydriatics.  Id  18%  Fried- 
mann  and  Kii!t<>nthal  (Mihli^hed  valnahle  expej-i menial  and 
clinical  contribatioDs  to  the  question  of  the  hydriatic  treatment 
of  nervous  (liVtuiHes.  In  the  eaine  spint,  \Viitr«miU:,  »t  V'ieiinu, 
in  ISAfi  subjected  the  question  of  the  local  applicHtion  of  cold 
to  a  mo«t  searching  inveatigatiou,  and  pointed  out  what  was 
im|»roper  in  the  previous  method  of  apjilying  it.  For  hi* 
ioTestigations  he  used  tti<.-  sphygmograph,  invented  by  Marey, 
with  which  he  «iamined  the  bearing  of  the  v«>!oicls  during  the 
application  of  snow  and  ice  to  ditfcront  parts  of  tlie  body, 
especially  tlw  behaviour  of  the  radial  puiitc  in  th«  elbow  hath, 
which  caused  a  contraction  of  the  artery  and  a  fall  in  the 
temperature  of  the  pnim  of  the  hand.  Up  thus  succeeded  in 
asecrlAining  the  varied  behaviour  of  [tarttt  c«ntnilly  situated ; 
and  the  application  of  ice  or  freezing  mistureK  between  the 
centre  and  the  di*eased  periphery  an  introduced  by  him, 
became  of  prominent  \-alue  in  the  treatment  of  haemorrhages, 
aneurisms,  and  lot^d  inBuiurnntor^'  proce^fc*.  Three  years  later 
the  reviilicionary  act  ion  of  thermal  cutaneous  irritation  underwent 
a  similar  examiuntiou  at  hi*  Iiandx.  Temperature  measure- 
ments likken  in  the  external  auditory  meatiia  *howed  him  a 
decrea.-e  in  heat  during  eold  foot  buths,and  he  explains  the  action 
of  general  reviiinionarj'  [>rocedure8  by  the  dvK'rmiiiation  of  blood 
to  the  dermal  organ,  comparing  the  process  to  the  (ioltziiin  tup- 
ping experiment.  He  hkcwise  studied  the  action  of  local 
procedures  ujion  the  respiratory  centre*,  and  in  thin  direction 
preciainnised  the  application  of  the  dotiche  filiforme  aceord- 
iDgto  MathicUjof  the  nhower bath, hand  lMth,<£c.  Thevapour 
riiBth,  which  in  its  form  of  a  geneial  or  Turkish  bath  had  already 
furnished  the  materials  for  a  coitious  literutnre,  was  by  him 
converted  into  a  Ix'x  vajionr  bath,  suitable  for  local  purpoeet). 
Ttie  value  of  hydro! herapeu tics  in  acute  diseases  and  in  inter- 
mittent  fever,  received  a  new  and  interesting  enlightenment  at 
Wintemitz'8  handu,  inasmuch  as  he  proved  that  the  influence 
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which  cold-walcr  proci-durcs  pxcrciMtl  ujwn  the  ncrvoiM  ejstenk 
a*  Mtiiiitili  WAS  inuoh  more  iinjioTLniit.  than  the  menely  ph^Mcal 
action  of  the  deprivation  of  heat,  and  he  tried  to  study  and  make 
use  of  this  influence.  When  we  add  thiit  Uic  infliu'iicc  of 
"methodical  cold-water  drinking  waa  also  investigated  by  him,  in 
javary  dirt'ction  and  most  ibonniHtily,  wt-  need  not  wonder  that, 
through  the  manifold,  indefatigable,  and  original  labourn  of  this 
inveetigator,  Vienna  from  that  time  became  the  i^entre  of  activity 
in  hydriiitics,  juntas  Kiel  was  fur  the  w»t«r  trcjitment  of  typhoid, 
and  lieipeig  for  pathological  thermometry.  The  latter  had 
advanced  steadily,  and  pliy«ioli^ienl  invc«tigntioii  untiringly 
went  on  throwing  light  ui^n  the  various  heiit  jirowsscu  in  the 
organism.  Eulenbnrg  showed  the  leaeening  of  activity  in  the 
sensory  nerve*  under  the  application  of  cold;  Cyon  (in  Lud- 
wig's  laboratory  at  Leipzig,  1866)  studied  the  influence  of 
t«mpcratun'  upon  tin*  lit^art's  action  ;  Cohnhcim  undertook  his 
wonderful  exi>eriment8  on  the  iaHiience  of  cold  a[>plicationH  to 
the  rabbit's  car,  and  Otto  Weeber  ujwn  the  generation  of  heat 
in  inflamed  part*.  In  Kick's  latwratory  nt  Zurich  thu  rclfw 
tions  of  the  muscular  nyslem  and  skin  to  heat  production  and 
n>gulation  were  zejilonnly  Htndied ;  Sctimulcvitsch  in  1867^ 
investigated  the  inftm-nce  of  t^-mpcrature  upon  the  fp 
mtwcles;  SchifTer  and  Fick  himself  mea-iured  the  amonnt  of 
heat  produced  in  working  and  resting  muscle  (18(iJ);  whilst 
Laschkicwilseh  provMl  that  the  deadly  plu'tiomenii  following  the 
Rppli'iatton  of  a  coat  of  varnish  to  the  skin  were  not  due,  as 
had  been  the  idea,  to  aifphj-ria  in  conseipicnee  of  the  suspension 
of  the  respiratory  fimction  of  that  organ,  but  to  cooling  through 
[lamlytic  dilatation  of  the  cutaneous  vesseU.  Krieger  on  the 
other  hand  ('Zeitschrift  fiir  Biologic-,'  *.).  i"  a  work  on  the 
origin  of  intlammatory  and  febrile  diseases,  attribiiteK  thefie 
phenomena  to  lessened  hejit  production,  seeking  to  prove  that 
the  causes  of  the  diseuiies  named  consist  in  distnrbanceM  of  the 
general  or  local  heat  economy,  and  in  saturation  of  the  body 
or  «f  individual  tiSHUea  with  water ;  and  in  favour  of  this  view 
he  endeavouTH  to  bring  pbysico-nmthematicjd  proof.  The 
retention  of  wat*r  wad  subslautiated  experimentally  by  Nannyn 
and  I^yden.  Jacobsen  and  Landoe  showed  by  division  of  the 
sympatbetic  nerve,  its  influence  upon   local   heat   regulation. 


SESULTS  OF  PSrsiOLOOICAl  JNFESTIGATIOy.      367 


Jurf^rasfD'*  woric  abore-mrntionod  anrl  ])abli8ht>d  in  186f),  was 
trf  epochal  importance  to  th«  treatment  of  acute  fubrile  diiieaBes. 
Von  Wah!  in  St.  Petersburg  tiliowrd  lluit.  tin-  laws  of  }»-at 
regulation  in  a  fevered  orgauiam  underwent  considerable  modi- 
fication»,  and  introduced  tlie  important  conception  of  the  accti> 
malatiou  of  heat  into  thu  theory  of  fever.  Tcmpcniture 
meavuretneQtjt  had  been  already  taken  per  rectum  and  vaginaui 
since  the  time  of  Giiterbock  and  Charrat,  and  thereby  gained 
considenibly  in  reliabiUty.  In  186tS  apjwarwl  Wuniicrlicli's 
work  on  the-rinomedy,  of  the  contents  of  which  we  have 
prerioasly  msde  mention.  In  the  *  j^eJtttchrift  fiir  Biologie,' 
the  question  of  hcut  T<-gulution  and  of  fwcr  w}t»  trciited  just  u 
en«i^ticaUy  fn»a  the  chemical  side  as  it  was  &om  the  phy- 
siological in  Pfliiger's  '  Archiv.'  The  idwd  lowering  of  tem- 
perature in  fever  ws  JtirgeDvcn  wniitt-d  it-,  had  to  contend  with 
Ute  objection  (hat  every  cooling  of  the  body  was  followed  by 
greater  heat  production  and  therefore  incretucd  destruction  of 
albumen,  the  consumption  being  thuii  T^ised.  JiirgenAen  had 
met  this  objection  experimentally  himself,  but  it  lost  ita  ground 
altogether  when  Pfliiger  and  Voit's  invectigutions  proved  that 
the  HinitN-  of  heat  did  not  consist  in  the  metaboliitiii  of  the 
albuminous  bodies,  but  in  the  non -nitrogenous  combinations. 
The  works  of  Leyden  ('  Arobiv  f.  klin.  Medicin,'  v.),  Nsunyn 
(•Archiv  f.  Anat.  n.  Physiol.'),  and  Senator  were  conclusive 
oo  this  question.  I.eydeu  instituted  »erie«  of  calorimctrical 
csamiiiationa  on  fever  patients  and  healthy  persons,  at  the 
same  time  taking  the  body  Wright,  and  proved  in  fever  and  ita 
declining  stage  the  increaiied  giving-off  of  heat  and  increased 
heat  pcodoctjon  with  simultancou*  water  retention;  he  alto 
KK^ht  for  and  found  almost  exact  figiirea  for  the  dangers  of 
ooiUDm)ition  and  inanition  in  fever.  Chemical  exaiuiuation« 
undertaken  at  the  same  time  proved  to  him  that  a  retention  of 
products  of  incomplete  oxidation  also  lakes  place  in  tho  tisHue« 
in  fever. 

Senator  places  the  assumption  of  a  u-lf-rcgulatitm  of  heat 
within  its  own  very  narrow  limits,  as  did  aim  Voit  later  on. 
Senator,  as  well  aut  Murry,  e»tabli)ihed  conclusively  that  in  the 
cold  bath  the  amount  of  heat  given  off  exceeds  the  amount 
prodoced.   that    therefore  a   real    coolingKlown    in    fever  it 
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att^iinable,  and  (hat  even  vithout  increaiiing  the  oooiiuinptiott. 
The  ranges  of  normul  h«Mit  production  were  fijcd  by  him,  and 
he  wofitiea  Ihcm  n  good  deal  cluser  than  hjid,  uj)  to  date,  been 
the  case.  Dis  experiments  are  qaite  decisive  for  hia  acute 
manner  of  proving  things,  and  were  ciirricd  out  on  dogs  which 
he  put  into  a  febrile  condition  by  means  of  injecting  pus.  HaM 
estimates,  iu  iidditiuii  to  the  wdght  (and  tcmpemlure),  thai 
amount  of  the  urea  excreted  by  these  dogs,  and  calculate*— Et 
is  true,  with  an  error  aftprwards  corrected  by  lireuer,  but 
which  dofJt  not.  injure  the  weiglil  of  the  proof  iu  the  j-lightcst-^ 
the  amount  of  water  and  c&rbonic  acid  excretion  ;  and  since  he 
finds  (li!<e  Xauiiyn)  only  the  nitrogenous  metabolism  increased, 
ho  concludrti  thiit  it  is  not  the  production  of  heat  at  all 
which  undergoes  any  appreciable  increase  in  fever,  but  that  th« 
elevation  of  tenifierature  ha«  itn  priucipal  cause  in  temporaiy 
arrest  of  the  radiation  of  beat.  This  assumption  had  l>e*-u 
already  held  by  Traube,  and  Wintcmitx,  by  measuring  the 
iimonnt  of  heat  given  ot!'  by  the  skin  with  an  ap^Kimtu* 
invented  by  him,  brought  direct  proofs  to  support  it. 

The  last  scruples  which  still  stood  in  the  way  of  tlie  cold- 
water  treatment  of  acute  diseases,  foil  universally  when  this 
new  theory  of  fever,  whicli  received  such  substantial  currolioni- 
tion  on  all  sides  by  the  experiences  of  medical  empiricism,  wa« 
brought  upon  the  scene.  The  cold-water  treatment  of  typhoid 
took  n  ])ernuinent  jjosittoii  In  all  Oermnn  hospitals.  At  the 
meeting  of  natural  scientists  held  at  Innsbruck,  Drasche  placed ■ 
the  brilliant  results  which  he  had  obtained  with  it  at  the 
Vie.niiese  Rudolfs  Hospital  before  the  meeting;,  and  "oall  *idr« 
rimilarresults  were  reported.  The  point  at  which  the  treatment 
of  acute  febriln  diseases  should  begin  was  arrived  at  by  the 
(em]>eratureand  its  condition,  and  the  comfortless  abstinence  of 
the  expectant  treatment  had  (o  make  room  for  active  iotcrfcrcncc 
in  the  thermal  processes  of  the  oiganism — the  strongest  theni- 
(Miutical  remedies  from  digitalis  to  qmnine,  from  venitria  to 
salicylic  acid,  being  unable  to  cope  with  the  competition  which 
the  hydriatic  procedures  ran  them  into,  or  at  least  they  oould 
not  do  without  their  assi»itance.  The  differenc*^  in  the  forms  of 
application  did  not  in  the  slightest  degree  alter  this  stale  of 
affairs;  for  Jiirgensen  used  baths  of  10°  C.  (50°  F.),  whilst  Bivnd 
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prcfcrrwl  thcin  sit  23'  C.  (73*4'  K.)     Hndler  and  HartensAein,  , 

Rii-gel  and  Koaenbei^  studied  the  difference  in  the  physio-  "1 
lofpca)  effect  of  both  iJicm,  and  thereby  &n-iv«d  at  tlie  interext-  I 
ing  knowledg*^  of  the  difference  between  the  course  of  the  I 
t«ni{>cmturei(  measured  in  the  axilla  and  those  taken  in  the  I 
i«ctum.  But  Ktill  the  fear  was  now  and  ugnin  expreKted  tliat  tbs  I 
withdmval  of  lii^t  irould  (nuiw  a  greater  heat  production,  and,  as  I 
aeoDseqoence  thereof,  heighten  the  consumption.  This  fear  I 
moM.  haw  had  it«  origin  in  th«  myfticai  high  opinion  in  vhioh  I 
the  b«at-regu)ating  operations  were  held;  to  allay  it,  the  I 
laboratory  of  Pettenkofor  and  Voit  nt  >[univh  took  piirticular  I 
trouble.  Klug  ('Zeitsphrift  f.  Biol.'  x.}  showed  of  how  little  I 
use  was  the  heat  production  of  the  body  against  low  t«mpcra-  I 
litres  without  t.h«  artificial  xid  of  clothing.  *  By  his  clothing,'  I 
according  to  Pettenkofer,  'man  is  placed  in  a  condition  equiva- 
lent to  hix  moving  about  naked  in  a  tvmpcnilure  of  24'  to  , 
aCC  (7i5-2'  to  m"  F.)  The  experiments  finally  of  Voir  caused  | 
the  last  fears  to  vanish.  The  apparently  contradictory  eijieri-  I 
mental  n»ull«  of  (.'oloMinti  and  Pfliiger  were  brought  into  ' 
perfect  harmony  by  the  subMcnpient  discovtry  of  Wintemitz, 
that  the  rrflex  increase  of  the  heat  production  did  not  depend 
opon  the  absolute  amount  of  heat  withdrawn,  but  upon  the  ■ 
measure  of  the  thermal  nervous  stimulation.  I 

The  activity  of  scientific  labour  in  hydrolhernpeutics  showed 
itself    oot  alone   in    Its   etU-iision    to   different    jtathological         . 
laetbods,  but  also  in  the  tnventioD  of  new  technical  methods        I 
and  in  the  elaboration  of  the  existing  ones.     The  combination^-^ 
of  hydrotherajjeutiea  with  the  dietetic  and  gymnastic  method^N. 
H  «3*o  with  elevation  therapeusis,  attained  considerable  pr»»^„^^ 
tical  results.  ^^ 

The  acute  exanthemata  (Hunter,  Konig,  Baginsky,  Nissen, 
Buim,  and  others),  acute  rheumatism,  the  exudative  proccARec, 
lie.,  furnished  very  favourable  Mtatislical  results  for  the  hy- 
drialic  treatment ;  the  literature  of  the  cold-water  treatment  of 
phthisis  (itself  a  very  copious  one)  had  a  long  list  of  (iivourable 
remits  to  show,  and  the  hydriatic  or  combined  treatment  of 
tbi«  affection  gained  for  itself  enthusiastic  followers  throughout 
the  whole  of  Kiin^  and  outride  of  it.  Wc  need  only  mention 
here  (he  names  of  William*,  Souplct,  Sokoiowsky,  and  Gubler. 

\0L.  V,  B  n  ,_ 
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In  midwifery  pnictico  COrtvrloli,  0»rvin,  Mmik,  and  oUicrs).  u 
well  118  in  that,  of  p»>cliatTicR  (Stnss],  &.c.\  bydriatics  played  an 
important  part.  llydrothcnipriiticB  was  upplird  by  Bcni-Bunle 
lothe  trfatim-nlof  Addi«itnVdisi-ase;  ntimerftus  French  writ*!*, 
8Hch  an  Hirta,  Sivermann.  and  others,  corroborated  what  Winter- 
nitx  had  rt-portH  coufeniing  the  soothing  ofiW^ts  of  bydrt>- 
'  ihfmiH^nt  i«»  in  heart  affections  and  pBy<?hosefl.  The  method  of 
procedurp  was  materially  improved,  especially  hy  Kemperdick's 
invention  of  the  cttollng  snnnd — by  meiiiin  of  which  i(  is  {K>KKib1e 
\o  make  a  direct  impression  upon  the  intestinal  temperature — 
by  the  combined  methtxls  introduced  by  Wint«mifz,  by  the 
divided  waiter  cuflhionH,  and  lastly,  the  invention  of  the  jwychro- 
phore  and  other  cooling  apparatus  by  the  same  investigator. 
It  »  of  oourK  quite  natural,  that  with  this  increasing  import* 
un^e  of  hydrotherapeiitics  in  the  scientific  department  a«  well 
as  in  Ihut  of  practical  thcmpcutics,  ehoald  be  combined  the  more 
general  application  of  water  in  the  hygiene  of  daily  life,  go 
much  the  more  conspicuous  became  one  voice  which  vocifer»te<l 
loudly  against  the  iise  of  baths  and  water  applications  at  nil, 
and  thi$  was  no  less  u  one  than  that  of  the  famous  derma- 
tologiiit  Professor  Hebra,  of  Vienna,  who  had  hiniwelf  enriched 
the  treasury  of  hydriatics  by  his  invention,  in  1862,  of  the 
cunlinuoiui  wafer-bath  (water-bed).  His  reasons  for  tJii<  opi>o* 
sition  to  'aijuatic  sports'  consisted  in  the  maceration  of  the 
skin  and  the  di^ioascs  consequent  up')n  it  (the  abdominal- 
bandage  disease),  but  he  reserved  a  whole  group  uf  skin  affeo 
tions  for  the  contiimou*  water-bath,  foremost  amongst  which 
nre  burns.  The  bizarre  hut  goiKl-hamouritd  denuneialiou  was 
at  once  quietly  but  efficiently  refuted  by  Pleninger  and 
Wintcmitn.  Similarly  were  the  fears  which  had  been  expressed 
on  dilTerenl  aides  cr.nceniiiig  the  cold-water  treatment  of 
tyiihoid— especially  that  fear  which  ascribed  to  it  the  occurrence 
of  intestinal  haemorrhages — allayed  by  Goltdatnmer  and  others 
by  means  of  eloquent  figures,  ('ompendiums  of  hydropathy 
which  now  appeared,  were  those  of  Flcury,  Bcni-Barde,  Ple- 
ninger, Pinotr,  Cervinski,  and  others. 

In  1876  appeared  the  first  volume  of  Winternita's  'Hydiw- 
thrrapeuticn  on  a  Physiological  and  Clinical  tlasis,'  which 
described  the  iolluence  of  hydruthcrapcutics  on  tbe  circulation 
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and  innervation  in  a  series  of  twelve  lectures.  This  vas  th« 
Krat  attempt  at  a  critical  collection  Rnd  unaljus  of  the 
trhol*  previous  results,  and  it  ha|>[)ened  to  ap|)ear  at  n.n 
exciting  period.  Tbe  fever  ({uestioD  liad  not  become  any 
dvorer  tlirc>u{>h  the  ri^neved  cnntrovemjr  between  ^cnntnr  nod 
I'fliiger,  the  mechanic.il  heat  theory  had  been  introduced  into 
physiology  with  bencfi<^'iiil  cflTcet  by  Kick's  examinations  into 
the  procesHea  which  the  temperature  of  working  ntuticles  luwlei^ 
went,and  in  accordance  willi  the  theoric* established  by  Winter- 
nitx  wvre  VoilV  iiiv«sti^ttioii:t,  showing  the  imjiorlanee  of  ner- 
vous stironlation  in  heat  regulation.  Then  ap|teared  Wintemilz'a 
book,  aud  brought  up  a  lioxl  of  pereonul  experiences  such  as 
an  only  be  at  tlie  disposal  of  the  director  of  one  of  (Jie  lnrge*t 
establishments;  also  originally  deviled  experiments  amongst 
ihem,  1'^.  the  plethy.-<iii<>graphical  proof  of  the  incream;  in 
volume  of  a  part  of  the  body  not  in  contact  by  the  influence  of 
cold  at  a  diMaoi'«,  in  addition  to  much  sphygmc^T^ihicsl 
material.  As  might  have  been  supposed,  this  work  created 
a  great  seiiNttioii  and  the  Canstalt  annnal  reptiit  d(x-larcd  that 
fay  it.  the  cold-water  treatment  had  obtained  great  extension, 
inasmuch  as  it  showed — at  the  Kilniilf  us  well  as  at  the  exi»eri- 
menting  table^ — that  the  treatment  could  be  uAfful  in  almost 
every  disease.  With  VTintemitx's  compendium,  tinished  in 
1879,  we  find  the  present  jioint  at  which  the  study  <>f  hydro- 
tberapeutics  had  arrived  written  in  heavy  black  ty{>e,  and  its 
place  in  the  medicine  of  the  day  characterised  thvrewith.  As 
in  DO  other  branch  of  medical  aetixity,  we  find  here  n  method 
whose  advances  have  l)eeD  individuuliy  and  physiologically 
tested,  and  have  been  adapted  to  the  laws  of  the  living 
otganism,  to  be  converted  into  a  iBtional  curative  meamro  fior 
special  inirpoHes  of  application,  wh««e  therapeutical  results  are 
tite  more  reliable  since  they  have  been  oHen  mrrohoraled  by 
empiricism  prompted  by  a  spirit  of  impariial  and  Iruitfal 
research. 

That  which  medicine  of  the  I9th  century  has  struggled  to 
attain  wnce  it  awoke  from  the  d^^in'rat'C  (leriod  of  absolute 
eceiAieixm — namely,  pniclical,  prophylactic,  and  therapeutical 
action,  based  upon  the  results  of  theoretical  research  in  its 
whole  extent,  thereby  being  in  a  position  to  give  to  the  |inic> 
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ticnl  iihyaician  that  security  of  which  the  physdcirt  orch*?miat 
boasts — all  this  h^-drotliernpeatic8  is  on  tbe  way  to  accompli «li. 

Th«  treatment,  of  thw  aoute  f«hrile  disftaaw,  e«p«oially  of 
typhoid  and  of  the  exanthemata,  ia  at  present  in  the  large 
hoepitflls  of  Germany  cnrrim}  on  upon  the  principle*  of  «cicnt.ilic 
hydrotheTajwut !<!».  In  the  trratnient  of  indiunmatory  affec- 
tionE  and  acute  rheumatism  by droth crape utics  hatt  not  «tic- 
oeeded  in  esUhli^hing  its  ftxiting  iit  t  he  cllniqiieR  of  Germany ; 
in  Kngland  and  France,  however,  this  has  been  already  the 
c*«e  (Wil»wn  Fox).  The  paychintriKis  still  mi m- strong  objec- 
tions to  the  adoption  of  any  hydriatic  procedures  in  their 
department,  although  some  of  the  younger  onee,  e.g.  Erlvnmiuer 
und  Schwarzer,  recoguise  their  bcne6t  and  iipplicJibility  in 
various  psychoses.  To  no  physician  does  it  now  occur  to  deny 
the  great  successes  of  the  cold-water  trejit.ment  in  chronic 
local  and  general  affections,  especially  metabolic  disturbances ; 
itx  mtiouttl  foundation,  ubo,  i«  no  longer  doubted.  When,  in 
iipil«  of  this,  we  find  that  the  application  of  hydriatic  methods 
of  cure  is  confined  almost  entirely  to  the  certainly  numerous^ 
and  for  the  most  jtart  Mcientl Really  eonduel^d  hydriatic  insti- 
tutions, the  only  explanation  we  can  offer  is,  that  the  know- 
ledge of  the  sptroial  hydriatic  methods  still  requires  considerable 
dissemination  amongst  physicians.  In  France,  P.  Delmas 
published  in  1878  a  valuable  work  full  of  rich  physiological 
und  clinical  material  which  be  collected  at  the  hydrotherapeu- 
tioal  cliniqne  of  the  Bordeaux  Hospital. 

That  which  Germany  jTOJisesses  in  this  domain  at  Leipzig 
and  more  lately  Vienna,  is  only  a  beginning;  but  the  ground 
in  which  it  ia  rooted  has  been  tilled  by  true  Bcienti6c  labour, 
and  a  npe  and  plentiful  harvest  is  assured  it  thereby. 
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MODUS  OPERANDI  OF  THERMAL  A\D  MECIIAM- 
CAL  ISFLUESCEa  UPON  THE  ORGANISM. 

THE  PIIVSIOLOOICAI,  FOUNDATION  OF 
H  y  UK(  )TH  KKA  PE  UT ICS. 

THE  MODUS  OPERANDI  OF  WATER  UPON  THE  ORGANISM. 

It  irill  here  b«  our  endeavour  to  abow  in  what  mana«r  the 
thermal,  mecbaaical  and  chemical  influences  which  consUtate 
hydrothvmpc'UliM  net  iipuii  thv  or]g)iniem.  We  i^bHll  cudi-ftvour 
to  »bow  how  and  what  functions  are  influenced  by  the  said 
foctora,  and  it  will  be  our  task  to  desduce  therefrom  what 
hygienic,  prophylactic,  and  thera[>ciiti<!al  problems  tbi«  inirthod, 
either  alone  or  eupportrd  by  other  agencies,  ought  to  he  able 
to  solve. 

Common  water  brings  about  alterations  in  the  living  animal 
organism,  firstly,  by  it«  temperature  j  secondly,  by  it«  aggre- 
gate fonn  (mechanical  actions);  and  thirdly,  hy  AcUonx  de- 
pendent upon  its  cht'miml  constitution. 

!.  ACTIONS  OF  TICMI'KKATURK, 
DifTerent  temperatures  cau:te  alterations  in  all  organic  life, 
from  (he  simplest  protoplasm  to  the  most  highly  developed 
oTguniHin.  Tht-ja-  intlii«-nct^»,  as  ftimulMiU  to  motion,  an;  lv«t 
followed  in  the  lowest  organic  objects  of  observation,  namely, 
corpuscles  of  protoplttgm.  We  here  observe,  under  the  micro- 
Kopc,  how  ciliary  iiiotiirn  i*  promoted  by  warmth,  Icnnened  and 
aospended  by  heat,  promoted  again  by  gradual  cooling  down, 
and  finally  ended  by  odd.  The  simple  cell,  the  blood  cor- 
puscle, smooth  muscular  fibre  and  animal  tuuscle  all  display 
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increaaed  or  l<>!isene(]  motion  upon  thermal  and,  as  I  muy  here 
at  oace  add,  upon  tnechanical  influciiwH  bt-ing  brought  to  bear 
tipoii  them.  Couuiiiti  wat«r,  as  the  vehicle  nf  a  di^liiiitc;  Icm- 
jierature,  arts  also  upon  more  highly  develoiied,  living,  warm- 
blooded orgunisms,  and  brings  about  change*  which  tnaoifest 
themselveg  (a)  by  stimulation  and  {b)  by  inHuenee  upon  the 
temperature. 

iAy  STIMtriAJVT  ACTJO.VS  OP  DjyffJRKXr  TA'MPEJiATITSSa.' 
The  firKt  efTent.  of  cold  and  heat  u{x>n  the  body  iH  x  Ktimn« 
IjBt  one.  The  irritation  will  be  the  more  powerful  the  greater 
^W  diffprence  in  tcmpemturc  between  the  body  and  the  ope- 
rating medium,  iudepcndeDtly  of  the  aimultmieoiL«  mechanicat 
influence,  which  is  alao  of  importance  to  tlia  degree  of  the 
Etimulution,  us  we  shall  presently  see.  DiflFerences  of  tempera- 
tare  amounting  to  only  a  few  degrees  will  not  produce  aoy 
very  remarkable  phenomena,  since  they  approach  too  closely 
th«  neutnil  point  nt  which  the  temperature  of  the  body 
and  that  of  the  influencing  mKliam  are  the  tuinie.  In  thi» 
case  almost  the  only  action  which  will  be  perceptible,  can 
be  fibrained  by  contact  with  a  medium  of  different  phy- 
aicaJ  properties — i.e.  mechanical  action,  leaking  into  con- 
sideration the  circumstance  that  oar  ncr\-ou8  tension  is  ftlmoet 
entirely  dependent  upon  the  impulsea  conducted  to  the  centnl 
organ  by  the  peripheral  sensory  end  organs,  we  can  produce,  by 
menns  of  temperatures  wiiii^h  an-  cliwe  njioii  the  point  of  in- 
diii'ereiice,  altemtions  in  innervation,  changes  in  the  tension,  4c. 
These  are  actions  which  are  priucipiilly  manifested  by  keeping 
ofi'  stimulation,  and  they  are  therefore  called  nyMin  to  perform  an 
imporlaiit  thenipcutical  p;irt,  especially  in  cases  of  very  great 
irritability  and  excitability. 

'  Very  seductive  in  the  rxplunutioii  of  Heynmnn  *  for  thn  nction* 
in  4|nestion  of  such  baths  as  a|>|>r(KicL  the  poiut  of  iudiffeniuce  in 
their  temperature.  Ilcymnnn  iiml  Kreba,  of  Wiesbndou,  nought  to 
establish  of  what  <)imlity  a  lluid  tuust  be  iu  onler  to  he  able  to  place 

'  In  Uii"  t  HilliL-Tc  (u  the  illiisiniiiuti  of  tlic  Klimulunt.  iwliuii  ut  •liltoivel 
Ivmpf^niliinx  Kivpn  In  my  KfiilrothrTOjievlicii  "i  a  Plii/Ti4'Li!pfal  rim/   fliaiml 

Bati». 

'  •Invoatigntlon*  Intotho  Actlonaof  Rlvnr  lJaihitaiid«f  varioiuoihra  Kalli*. 
Yireimv't  Arehtr.  »o1.  60,  part  f. 
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tli«  entiuiooas  nerrm  in  a  sUte  of  mH  or  or  exdtenent.  Accanlioit 
to  tbeai,  Uie  [>en(ili«r>l  emliii^  of  Hut  *unw>ry  ncrviw  iiro  tliit  prolMihl* 
nrdiiiinK  of  rmt  or  oxritcment.  They  measura  the  Houtbiu^  ui-  pi- 
dtiog  HfUoD,  actonlinjc  to  lliii  method  of  ScouMtoD,  bj  tlic  luogni- 
tade  of  tli«  nvrroiis  curTont  excited  by  the  contact  of  the  w^ter 
with  the  akiu.  The  wiiil  nuthorH  nxplnin  tho  mothing  u  caused 
principally  by  sonking  of  TJie  peripheral  uerve  endings,  wher«hy  ihft 
cxciteineut  of  the  Littiir  can  ■«  mdim'd  almost  to  oompl^i-  I'xtitic- 
tiim.  Numerous  physiolugicnl  facts  tuv  brought  up  which  un-  to 
support  the  view  thul  hy  dnpriratioii  of  wnt«r  l\w  n«rviw  nni  cxcitnl, 
whilst  water  taken  up  slowly  diininitthes  irritubility.  A  bnth  ul 
tbs  tcmpevittun*  of  t)i«  surhcv  of  the  body  is  capahle  of  placing  the 
nervee  in  the  oouditiuu  of  aattuutioii  levtax  without  iiny  absurptiuii  of 
wUt*  taking  piacx)  hy  the  xliin.  litis  oocun  still  more  nwily  by 
MtorMiDg  the  cpidermit  with  fluid  if  putwibliL  Thu  etid  bulbn  of 
Kmnae  ot  thr  srntorj  oerves  and  the  tou«'h  oorpniwIeB  of  Meissner 
tu«  kbie  to  tAke  up  water  by  way  of  endiwuiuHis  -,  but  Hit-  p<'riphei-al 
IMTTC  endingK  nro  richi-.r  in  wnlt^aftrra  lukewarm  bntb,  pvm  llioiigh 
no  ahHorption  take  place  by  the  nkin,  bMauite  iimniMbli-  pentpitation 
ttaam  whiliit  in  this  bath  and  thnv  ia  do  eecretioi)  of  sweat,  Tho 
tOECretion  of  floid  by  the  skin  in  n^stnunud  during  tlie  bath  ;  all  baths 
bowvvttr,  in  which  tho  nloctriral  ciirreut  generated  by  oontoct  with 
tb*  body  arowht  thi-  amount  uf  Minking,  luv  nippo«ed  to  excite ; 
fcatiM  in  which  tho  saturation  exmeds  the  current,  to  soothe.  If,  th<,-n»- 
fM%  our  eommon  Kiuation  t*  bo  obviuualy  depeiid«Dt  upon  the  eon- 
ditHO  of  Uie  peripheral  Mouory  nervn  ending  may  not,  annlogoaK  to 
PllSger's  law  of  the  avulanch^-like  advance  of  eiciteuuut,  aliM  ever)' 
exatement  of  Che  cutaneous  nerves  be  carried  up  to  tbc  brain  in  lik« 
nannnrt  A  suxpi-nnion  of  mol«M!uhir  motion  atuned  by  soaking,  as 
in  the  lukewarm  bath, can  give  rise  to  a  general  miming  down  of  tho 
nervous  sjxtcm.  Exiun]il<B  of  xuch  a  nartxHtit  cuuaed  by  soaking  of 
the  peripheral  nerve  endings  are,  the  disappnrance  of  itching  in  thp 
Inko-warm  bntli,  itimtniiliim  of  ratunMiii*  ■^nxibility  whilAt  tii  the 
tatao,  disappeaiaoce  of  the  feeling  of  htigue.  and  the  relief  of  forms 
cf  spasai.  A  cwMlion  of  oembral  dtttnrbaticcji  might  likewise  he 
cbimm]  by  the  iudut-tioa  of  swcnting,  partly  through  mturation  of 
the  cutaneous  nervm  from  within  outwards,  and  in  part  itlso  thniugh 
evajwmtioD,  which  roducoi  tho  bluod  tcinjioratun:'.  Irritution  and 
toothing  of  the  peripheral  nerves  are  conveyed  with  rapid  incnnse  to 
(he  brain.' 

Cold  and  heat  aim  are  perceived  by  the  norvoua  system, 
like  the  r1e(!trii:al  ciirrftit,  as  spccifie  hoi  und  cold  imprmsioDs, 


i 


370 


//  YDROTIIERA  I'F.  VTICS. 


I 


Onljr  exceHsivi'ljr  low  and  high  tcin|M!ruturc«  itrc  not  pcn:Fi\'«d 
M  4Xild  or  heal  but  as  paio,  until  finally  the  irritability, 
sensibility  to  stimulation,  an^  funt-tion  of  c-onduction  in  the 
nerves  ivre  lowered  or  even  totally  suspended. 

There  are  innumerable  proofs,  direcl  and  indirect,  nhich 
can  be  adduced  U>  »\wv  that  it  i«  rviilly  th«  nervous  system 
and  innervation  which  aie  inBuenced  by  low  and  high  tem- 
peratures. '  For  example,  I  will  refer  to  the  quick  restorative 
power«  of  did  and  cool  momentary  bath»,  showem,  ablutions 
and  immersious  for  the  fatigued  and  exhausted;  to  the  feel- 
ing; of  comfort,  the  ex)ulur«tioQ,  which  follows  each  cold 
nblutJon  in  conditions  of  depression ;  the  rapid  reanimnlion 
of  fiunt  persons  by  simply  sprinkling  tiii-m  willi  a  few  drops 
of  cold  water;  the  nerve-stimulant  and  rouoing  actions  ofH 
dashing  cold  water  on  f>ereonB  in  conditions  of  sopor  and  coma ; 
the  often  momentarily  successful  relaxatiou  of  "even*  forms  of 
spasm ;  the  frequent,  albeit  only  passive,  beneficial  action  in 
the  paralysed ;  the  well-known  attempt*  to  rouse  tie  apparently 
dtuid  by  meiuiH  of  drops  of  hot  i<eiiliiig-niis  ;  the  suddiii  altera- 
tion in  the  frequency  and  depth  of  the  respirations  and  of  the 
circulation  under  imiires^^ions  of  cold  and  heat — all  may  be  taken 
aa  striking  proofs  that  ditfereut  temperatures  operate  as  nerve 
stimulants  and  as  nerve  stimulants  of  powerful,  prompt,  and  ■ 
iift«n  infallible  efficacy.  That  thermally  dcprL-asive  effeets  can 
also  be  obtained,  and  that  we  are  in  a  position  to  lessen  and 
altogether  suspend  conduction  in  the  nervous  system — this  is 
proved  by  the  invariable  relief  of  often  the  most  intense  pain  hy 
means  of  very  cold  or  hot  «ppli™t  ions.  This  prove*  I  he  possibility 
of  }oca\  aniKsthesia  being  attainable  by  the  same  means  which, 
when  carried  to  excess,  arc  capable  of  prtxiucing  loejil  and  general 
destruction  of  sensibility  U>  irritation,  or  may  lead  to  local  or 
general  death.  Too  great  cold  or  too  great  heat  destroy  the 
sensibility  of  the  nerves  to  stimulation  in  like  manner  as  too 
glaring  Ifght  blinds  and  causes  paralysis  of  the  retina.'  The 
sense  of  t«uch  likewise  becomes  confused  by  too  high  and  too 
low  temperatures.  The  action  of  very  grc4it  cold  on  the 
trunk  of  a  nerve  has  an  ana-sthetie  or  jiaralysing  effect  upon 
the  peripheral  distribution  of  the  said  nerve.  For  instance,  it 
is  possible  to  put  the  hand  and  fingers  to  slevp  by  means  of 
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high  and  low  temjieTaturHi  which  are  allowed  to  operalo  ujKin 
the  elbow  joint  or  ulnar  nerv^,  io  lower  the  acutencsa  of  the 
«<-iinr  of  IdtKih  mill  ff^-ling  of  t«'i»{ieniture,  and  nljto  to  ilitniiiivli 
aDd  destroy  the  mobility  of  these  parts.  The  heightening  of 
the  irritability  (proved  by  Ruinpf,  Sc-liiflT,  and  lately  by 
Friedinann)  of  the  ncrvi-*  in  a  symmetrical  part  of  the  body 
upon  Ihi;  uiiilutt'rral  upplitntiou  of  stimubnt  lftnp(-i<itijrey,  the 
demonstration  of  traii^ferenoe  under  such  influences,  and  the 
nnying  to  and  fro  of  the  irritability  aie  all  phenomena  which 
ttiiow  u«  (he  powur  whii-h  tcmpi-mt lire  iuflumves  posKemi  over 
the  nervoiiK  Hy.itein,  atid  allow  us  to  recognise  the  therapeutical 
agnificance  of  such  influences. 

The  vif'W8  of  authors  are,  it  i»  true,  still  very  divided  as  to 
the  theory  in  what  way  thermal  irritation  is  perceived  by  the 
nervous  system.  Some  maintain  (hat  the  contact  of  different 
temperatures  j^'uentteo  an  electrical  current  which  {iaH!«e»  from 
the  wanner  over  to  the  colder  medium.  Heat  and  cold  ope- 
rating from  the  periphery  will,  according  to  thin,  generate 
either  an  ascending  or  a  descending  electxical  current,  either 
xlrengthen  or  weaken  the  normal  nerve  cuirent — proved  to 
exist  by  I>ulx>iif — and  be  |t«Teeived  by  condudion  of  the  altered 
ftrength  of  the  current  to  the  centre,  whence  it  ia  transferred 
to  motor  fibres.  Ueat  and  cold  would  therefore  serve  as  incite- 
ments to  motor  and  sensory  tracks,  and  even  be  capable  of 
producing  in  the  central  organ  uetions  of  altered  function  and 
attemtion»  in  innervation.  Ky  taking  this  %-iew  of  the  nutter, 
it  is  pOi3<iible  to  explain  how  it  is  tliat  many  phenomena  which 
ap[>ear  under  electrical  oxierations  are  alwo  observed  under 
thermal  inflaencea. 

The  mechanical  theory  explains  these  latter  phenomena  by 
the  changes  in  volume  which  cold  and  heat  produce  wilhin 
the  molecules  concerned.  This  change  in  volume  necessitatea 
a  change  of  poritiou,  a  movement  of  the  mol^^culett,  under 
a  rapid  impression  of  very  different  teniiteratores  —especially 
when  suppOTted  by  corresponding  mechanical  interference — even 
a  regular  coneuMsion,  which  may  make  it-N  way  to  the  centre*, 
and  from  thence  jiass  on  to  the  motor  fibres.  It  is  probably 
more  than  mere  imagination  if  one  liinoies  al  such  a  time  that 
every  aerve  stimulation  acta  like  a  idiock.     The  viewof  Fleituhl, 
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;  nerves  has  a  fluid  consistency 
a  view  at  which  Ka(iauof»ky  h.td  arrival  jiriividiiflly — nllows  Uib 
physical  possibility  of  a  mecbanicat  continuation  of  the  I  henna) 
cuDtriKtingor  rolnxing  ini)iulseB  from  the  peripheral  eml  organs 
to  the  t-entre.  The  effwt  prodiictil  by  h«it  iiud  cold — that  is, 
therefore,  either  by  excitation  of  electrical  currentu  or  hy 
mechauic^l  cuntruction  ur  distension  of  thi-  molecules  of  the 
peripheral  nerve  endings,  ])erhapB  even  by  both  the»e  influ(;noe« 
together — will  tnuke  itst-lf  felt  at  the  point  of  contact,  in  centri- 
petal len^ory  tracks  Imdiiig  thence,  and  in  the  ci;utral  orgao  it- 
self,andisthenceconductedceQtrifugally  on  motor  tracks.  Tba 
thvnnal  Mtimulntiotk  wilt  in  lliiK  wise  cause  uUtimtions  of  inner- 
vation at  the  point  of  contact,  in  the  sensory  tracks  on  the  central 
organ,  and  in  oil  mot^>r  and  trophic  fibres  in  relation  therevith, 
as  MMiu  aH  they  are  placi^d  within  the  r^^gJon  of  fltimulation  by 
means  of  conduction  or  reflexion.  But  this  impression  on  motor 
fibres  it  not  to  be  cousidcrud  a»  u  reflected  one  alone,  since  there 
are  also  found  at  the  point  of  application  numerous  ganglioD 
plexuses,  and  the  assumption  lies  very  near  that  thew  ganglia 
might  act  just  like  so  many  jieripheral  ventres  which,  upon 
direct  stimulation,  could  influence  the  formations  governed  by 
them  without  requiring  a  higlier  impulse  from  the  brain  or 
spinal  oord.  Many  stimulant  effects  which  u^ed  to  be  looked 
upon  as  reflected  ones  might  therefore  occur  Upon  the  local 
irritation  alone,  and  without  the  purticipatiou  of  the  nervous 
central  organs. 

The  thermal  stimulation  will  be  seen  to  not  alone  heighten 
innervation,  as  every  other  nerve  stimulation  will  do— i.e.  to 
act  directly  stimulajat — but  we  will  also  be  able  to  prodaoe 
exactly  ojipoxiteefTectJ*  with  the  »itiuie  stimulating  agent — infiu-t. 
In  diminish  the  irritability,  tone  down  the  innervation  and 
€vm  to  puralynf  H.  Thermal  stimulation  makes  itself  felt, 
therefore,  by  phenomena  of  depression  and  of  excitement. 
That  these  phenomena  must  really  be  construed  as  stimulant 
and  hyperstimulant  actions  U|>on  the  nerves  and  the  central 
organ,  is  also  further  shown  by  the  foot  that  they  follow  the  im- 
pressions immediately  ^very  often  withhgbtniujjEpevd-  before 
the  different  temperatures  brought  into  contact  could  poxsibly 
be  equalised.    It  is  also  hardly  imaginable  that  the  deprivation 
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of  beat  iteelf— tbe  reduction  of  temperature — (.-an  be  the 
original  (9u.t«  of  the  nervp  Htimtiiation,  n'xnce  blood  witb 
redaoed  heat  loses  itn  capability  of  stimulating  the  nerves.  A 
narvuus  r^^lefnent  ax  it  appvitr«  after  mruiiderrJiU  losta  of 
kfot,  i)^  as  we  ahall  see,  a  consequence  of  heat  deprivation,  a 
so-cAlied  reactionary  phenomenon.  On  the  other  hand,  the 
supplying  of  bwil  and  elevation  of  the  temiieralure  of  the 
Mood  and  tiasues  thereby  are  more  capable  of  colling  forth 
irritant  pbenoiuena  on  the  part  of  the  nervous  nystt-m ;  the 
ap|varancea  of  depreHsion,  of  by]ierirritation,  and  of  relaxa- 
tioo  uHually  toon  follow. 

Thcnniil  stimulation  too  inteuite  for  the  irritability  vill 
tend  to  lower  the  faculty  of  perception  in  the  particular  ner- 
vous trackx,  or  even  suspend  it  altoj^-ther  in  correvpouding 
jieriodsi  of  operation  ;  it  may  lead  finally  to  sensory  and  raotor 
[■aralysia,  and,  when  extended  over  a  lai^e  territory,  may  even 
cause  death  by  too  violent  action  upon  the  nert-ous  syEtcni,  or, 
aoalogoui  to  the  shock  in  major  tturgicnl  opeimtione,  lend  to 
the  so-called  nerve  apoplexy.  Here  might  be  reckoned  the 
most  ca*e«  of  i)anily«is,  and  even  death,  aft^-r  very  hot  or  cold 
baths  which  are  recorded  in  literature,  Therajieutically,  there- 
fore, we  can  obtain  by  thermal  interference  nervous  stimulation, 
byperstimulation,  and  non-stimulattcm.  We  are  in  a  posi- 
XUm  to  kfiijklvH  inntrvativn ;  to  Imver,  aboli4kf  or  tdter  it  ; 
and  this,  at  the  point  of  applicalion,  in  tk«  eentrai  orffan, 
andf  by  rffleriott,  lu  the  tno^  tviried  motor  and  vaaontotor 
tttuka. 

Thenrud  stimulant  action*  are  therefore  indicated  when  in- 
turvatioH  rtqttiret  to  be  ttrtngtheiud,  mtpended,  or  altertd. 

If  the  irritahiltt}/  of  iitdivitlual  nerves  or  of  the  whole 
itervoiu  ft/ttrm  rtifnirva  to  be  fowtretl,  our  efiorts  will  be 
directed  to  obtaining  hyperslimulant  effects.  In  the  latter 
cases,  however,  we  will  ofteuer  make  use  of  the  method  for 
averting  stimuiation. 

Qexoul  I**«b  of  Ttm  Actions  of  Tuermal  SriiniLi. 

If  we  detire  to  find  a  theni)>eutical  appliiation  for  theae 
&ota,  which  have  lieen  confirmed  by  my  own  and  foreign 
«tperiment»,  it  is  necessary  to  ascertain  first  of  all  the  ood- 


880 


nyvitoTJtBnA  pevtics. 


ditkmfi  whici)  the  result  to  be  estimated  beforehand  impo»eH. 
W«  therefore  turn  (o  thone  law.-*  hy  which  tht-njud  interftireDcea 
show  such  great  variatioos  in  their  action,  and  to  the  investiga- 
tion ns  \jO  tiuw  IhL'Hf  aotiuiiH  uiuy  alter  di-lhii(e  nutritive  pro- 
cewtes  or  influenc«  Iheui  in  differeiil  ways.  To  begin  with, 
the  magnitude  of  the  stitnulation  ii>  of  importance  to  the 
effect.  KtimulantB  not  too  strong  for  the  iiTitability  heighten 
it>  vhilHt  stiuiulution  too  strong  for  the  sensibility  lowora  it,  and 
m&y  even  destroy  it.  Washing  a  part,  of  the  ^kiu  mouientiuily 
with  water  of  medium  temperatures,  8°  to  12°  and  24"  to  36"  C 
(46-2"  to  SS-e"  and  76-r  to  96-8'  F.),  heightens  the  perceirtioD  of 
touch  in  the  jjartiimlar  sijiot ;  the  points  of  it  oom{iiiMK,  perceived 
only  singly  before  at  a  certain  distance,  are  now  felt  double  ; 
ditfereiit  temperatures,  formerly  not  distingui«hnble  from  each 
other,  are  now  correctly  designated  as  either  Lot  or  cold ; 
muscles  lying  beneath  this  particular  !-i>ot  on  the  skin,  pre- 
viously impervious  to  further  stimulation  by  a  current  of  a 
certain  strength,  will  now  respond  to  the  same  current. 

Very  high  and  very  low  teniperatureM,  r.g.  thn  tiontAet  with 
ioe  or  boiling  water,  will  lower  the  sensibility  to  stimnlatioa, 
indeed  may  jiiThiips  di-wtroy  it.  It  is  true  that  Ihe  inagnitudv 
of  the  stimulation  will  at  the  same  time  aliio  depend  upon  tht 
duration  of  the  iinpreMUyn.  A  piuwive  application  of  the  Bune 
stimulus  will  occasion  stimulant  eHecte,  and  if  of  longer  dura- 
tion, hypcrstimulant  effects.  These  facts  discovered  by  Waller, 
UoMenthal,  Kulenburg,  myself  and  otlieni,  show  therefore  (to 
summarise)  that  the  magnitude  of  the  action  of  thennal 
Btimulation  upon  senKury,  motor  and  vasomotor  nerves  is 
de):endent  upon  the  intensity  and  duration  of  the  impreision. 
But  still  another  (third)  factor  requires  to  be  noticed,  since  the 
result  is  also  matirrially  dt-pendent  u]>on  it.  This  factor  i»  the 
mode  of  the  stimulant  attack,  whether  it  be  a  gradual  ia- 
sinuation  or  a  suddenly  applied  fon.'e.  Valentin  formulateti 
the  physiological  basis  for  the  ojierative  difference  lietween 
suddenly  applied  and  insinuating  thermal  stimulants  thus: 
'  Very  weak  electric  currents  do  not  opemte  visibly  and,  ac  the 
alterations  induced  thereby  do  not  take  place  ((uickly  enough, 
every  other  kind  of  stimulus  will  similarly  remain  unmioceesfiil 
when  externally  applied.    For  instance,  it  is  possible  to  exercise 
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ooneidorable  but  very  slowly  Rpplied  traction  upon  the  sacnil 
plexiu;  of  I*  frog  without  thereby  iniluring  Iwitcbing*.  In 
tomours  the  same  oceors  under  diseased  condilionB.  A  piece 
of  ice  Uid  on  the  sacral  plexus  of  a  fro^  kept  in  a  temperature 
of  Ifl"  to  20"  0.  {&(f  1«  68'  F.)  will  ofl«n  bring  on  lively  muscular 
eoBtnctlons  ia  the  hind  legs.  If  the  acral  plexus  be  cooled 
(town  to  (fy  and  k-s*.  by  covoring  it  with  a  piwe  of  gutta- 
percha tiiwue  of  the  thickness  of  foreign  note  paper  and  laying 
eotton  wool  saturated  with  ether  thereon,  everytbinj^  remains 
qaiet  ev«n  though  ««nsibility  in  not  destroyed  by  thiti  proc«- 
daxp.  The  Fame  double  experiment  succeeds  according  as 
warm  water  is  j^oured  ujKin  the  :iiGiatic  nen,'e,  or  cold  water 
in  which  it  is  placed  is  brought  up  to  the  same  temperature  by 
cautiously  adding  wann  to  it.  The  senMatjontt  diMplay  Kimilar 
though  slightly  deviating  phenomena,  Sudden  impressions 
have tumultuoui-, the gniduiilloMit  agitating confte<iuenoeit,  which 
are  on  that  account  often  less  perceived  or  even  not  at  all  no- 
ticed. The  same  light  which  would  not  at  all  blind  our  eyes 
onder  ordinary  circumstanceit,  immediately  doe*  ito  when  we 
come  directly  out  of  (he  dark  into  the  light.  The  powerful 
operation  of  contrasts  rests  upon  the  rapid  springing  over  from 
one  materially  different  stenution  to  another.' 

The  validity  of  this  law  in  man  has  also  been  proved. 
Transfem-d  suddenly  to  a  warm  or  cold  place,  we  perceive 
alterations  in  temperature  sooner  and  more  acutely  than  if  the 
chamber  in  which  we  are  wa«  slowly  cooled  down  or  healed. 
By  dipping  a  linger  in  water  of  moderate  temperature  which 
is  only  gradually  heightened,  we  will  bear  without  hurt 
degree*  of  temperature  which  would  be  painfully  ex]keHeDced 
were  the  fingers  suddenly  immersed.  Gradual  cooling  down 
or  heating  of  the  water  in  which  a  limb  i«  immersed  may  be 
either  not  at  all  perceived  within  a  nwge  which  may  coRKitit  of 
feveral  degrees,  or  be  estimated  quite  inversely. 

Finally,  one  other  &otor  in  thermal  effedA  i*  of  importance. 
Thia  ia  Ike  eondttioH  of  the  sensibility  for  atimttlation  bt/ons 
thf  opTiHion.  And  it  i*  in  our  power  also  to  influence  this 
tenitibilily  by  different  temperatures,  one  of  the  nM>»t  import/- 
ant  means  of  accomplishing  this  being  the  combination  of  high 
and  low  temperalnrea.     Previous  warming  as  a  rule  heightens 
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the  senaihiliLy  to  stimulation  for  aiihsequent  vooling  (Iokii,  from 
which  will  tw  ovcd  the  ai>propriaU-i)t*«K  of  wiirmiiig  proc«lQrea 
prior  to  the  ap|ilication  of  cnW.  l-'rom  what  we  have  jort. 
seen  we  may  deduce  that  when  stimulant  effects  are  Indicated 
^^whcn  inncn'alion  i»  to  be  iiiciviuied  or  Buqirndvd,  nltcFed  oi 
reversed— WB  will  aelect  tjie  passive  application  of  low  and  high 
t«mpeniturct!  in  combination  with,  an  I  shall  here  anticipate, 
the  aid  oiapowerful  tuM-hanicatimpresrion.  Waiter  at  8"  (o  12* 
C.  (4fi*4°  to  53-fi°  K.),  in  the  form  of  ahliitionx,  rain-water  baths, 
jH  douchvri,  drvmihiiigK,  luid  jiaxKive  sham  pool  iigx,  with  a  dtirn- 
tion  of  from  a  few  seoondB  to  several  minutes,  here  find  their 
application.  When  wc  rwqiiirr  hyjierstimuimit  effcc'tn  wc  miixt 
hftvv  reeoiirw!  in  the  long-onntinuiKl  actions  of  very  low,  nioro 
rarely  of  high  femt>eratureB.  Half  and  whole  baths  at  a  tem- 
perature of  from  10°  to  1S°  C.  (50°  1..  f)4-4''  V.%  ..fleu  lasting 
from  half  an  liour  lo  an  hour;  the  opposite  effects  of  cold 
und  heat;  alternative  friction,  baths  snd  vapour  baths,  with 
fciilwrqucnl  cncrgi'l ic  cold  inipresBiona,  will  ai-complivh  this 
requirement.  In  those  cases  however,  we  will  oftener  obtain 
results  by  antistinmtatioii  through  Icmpt'raturcs  nearly  ap- 
proaching that  of  the  body,  the  so-called  indifferent  t«in[)e- 
ratares.  This  action  of  non-stimulution  can  be  still  further 
siipportr'd  itnd  heightened  by  the  addition  t^i  the  tht- rnial  agent  i 
of  certain  substances— ei/.t«te7ices  capable  of  rfducittg  the. 
tkemw-dtxtric  ctrntnct  current  to  a  mimvium,  I  liavc  found 
the  addition  of  a  slimy  substance  peculiarly  well  adapted  for 
this  purpose,  e.g.  ii  bnin  decoctitm. 

TjpI  us  now  examine  in  detail  which  organic  ftinction»  are 
principally  acted  upon  by  stimulation,  liyperstimulation,  and 
antistimulation ;  and  tiTHt  of  hII,  endeavour  to  find  out  what 
alterationH  take  place  at  the  point  upon  which  the  temperature 
changes  have  operated,  and  throw  light  upon  the  processes 
dependent  ihereuiion. 

Thermal  and  mechaniaU  Htimali  applied  to  th«  dermal 
organ  act  a»  mitaueonit  irritanltt.  We  are  in  a  poxilion,  there- 
for«,  to  cause  as  strong  a  degree  of  stimulation  as  we  please 
from  simple  reddening  to  iibsoluto  doath  and  charring  of  (he 
structures  met  with.  Temperature  «timnlant«,  m  compared 
with  other  rutaneous  irritantn,  only  present  one  other  grcut 
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advantage,  Bamdy  that  one  is  able  to  fix  much  more  aoounitely 
the  amount  of  irritation  by  the  dvgrcc  of  temperature  than 
with  other  e[iispa(iticii,  and  that  it  is  [KtsHible  to  ohtiiin^ 
according  as  a  hirge  part  of  the  body  or  the  whole  of  the 
dennot  8U|>eriieie«  i»  ehiwen  and  according  to  the  number  of 
lensory  peripheral  nerve  endings  met  with— actions  of  varving 
nMgnitiidc  with  an  abeolnlely  weaker  stimulation  according 
to  the  law  of  the  accnmulation  of  effectit. 


k 
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Influence  ok  Thermal  Stimuli  at  the  Poixt  or 
Appucation  Itself. 

On  a  fiufHcient  local  irritation  being  applied  by  means  of 
a  low  temper»turi%  wc  observe  u  palinj;  of  the  irritated  part  to 
follow.  We  select  thin  iniitance  first,  on  account  of  the  sim- 
plicity of  the  phenomenon.  The  musculur  structures  of  tlie 
ekin,  the  numerous  mu«cnlar  fihres  contained  therein,  and  tlie 
ciicalar  mu^icuUr  fibreH  of  the  cutaneous  vessels  have  con- 
tracted energetically,  blood  is  driven  from  the  skin  which 
becomes  an.viiiic,  [Kile,  and  shrunken  (eutis  anjteriiia). 

The  action  of  the  cutaneous  stimulnlion  is  not  exhautited 
by  ihi*  contraction  of  the  dernml  muscles  and  ve«gcls  at  the 
ttimulated  spot.  Organic  or  smooth  muscular  fibres  )>osse« 
the  peculiarity  that  they  only  enter  into  play  very  gradoally  on 
adequate  motive  stiniulation  being  applied,  and  return  to  their 
normal  condition  just  as  slowly.  Only  on  very  eneigeltc 
((imulation  <lu  they  cuntraet  more  rapidly,  and  then  only  to 
relax  the  more  and  to  lose  their  tonicity  for  a  longer  or  sliorter 
period — in  h<-t,  to  be  over-Ktimulated.  At  the  [K>int  upon  the 
ddn  which,  touched  by  the  cold  irritant,  first  became  pale  on 
itc  af^licxlion  and  then  shrank-  the  cutancotis  glands  and  hair 
fi)llicles  being  protruded  like  little  taberclea  in  <-(iuseqnence 
of  the  contraction  of  the  dermiil  muscles — wo  now  observe  the 
tkin  to  become  smooth,  and  to  andergo  a  change  of  colour. 
It  becDmes  red  through  the  increased  flow  of  Mood  which 
tikes  place  to  the  siirfai-e  by  the  dilatation  and  relaxation  of 
the  vesaels.  The  lymph  spaces  also  of  the  inster^ticeB  of  the 
times  become  filled  with  their  respective  fluids,  the  put 
thilfbj    becoming   not   only   red,   bnt  also   somewhat    more 
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giicctilent.  The  foree  of  the  circalation  is  increased  duriB^ 
thifl  period,  Bs  experimtmfs  on  tmnipitreDt,  living  animal 
iobjecU  tiftvft  shown.  Allnw  the  low  t.*»mi>fratiire  still  further 
action  and  the  rcdopRS  becomes  more  and  more  inti-n^e  ;  the 
pHrt  lieconies  dark  red  anri  hliiixh  duccennivcly,  and  ultimate!;, 
if  the  cold  influencfi  be  driven  any  further,  even  dark  reddish 
blue.  During  this  period  the  movement  of  the  blood  ouirenl 
in  sloved  until  at  last  all  the  phenomena  of  a  venom  hypM^ 
smta,  ay  even  to  complete  stii(;nati'>n  or  MaHts,  are  jfreiient. 
All  these  Tacts  may  he  proved  at  any  time  on  the  afore- 
mentioned eubjects. 

Aiwwmla  therefore  follmuB  stiimdation  hymki  at  the  plae* 
oj  application;  it  w  however  soon  foUcuied  by  a  livdy 
congeetum  of  the  stimuUtted  part,  which  is  next  rtlimwl  by 
kypertcmia,awl  ultimatdy  rjota  on  to  venou*  kyperwmia  and 

It  is  readily  even  what  imiKirtiint  nltentionK  of  local 
nutritive  tvnulitioni'  can  be  arrived  at  by  even  this  simple 
alteration  of  colour  in  the  part  meeting  with  the  low  tempera- 
ture.  At  first  we  have  a  dtmlDishi-d  amount  of  blood  in  the 
akio  and  subcutaneous  cellular  tissue,  expulsion  of  Ivmph  and 
isteretitial  fluidit  fr'jm  the  lymph  s|Nu;crs  and  tissue  inturstJceM 
by  nontraclion  of  the  vascular  muscles  and  muscular  elements 
of  the  dermal  organ ;  then  diminished  interchange  between 
the  blood  and  tissucK,  lowering  of  llie  temperature  of  the  part 
by  diminution  in  the  heat  supply  as  well  as  diminution  in  the 
amoimt  of  heat  given  off,  iiud  of  organic  fimdiou  shortly 
after;  we  have  the  blood  content  increased,  the  circulation  at 
first  quickened,  and  th«  resislAnce  to  it  diminished ;  promo- 
tion of  local  diffuxion  processes;  acceleration  of  Iwal  tissue 
metabolism  ;  increased  heat  supply  and  inrre<ised  ditichar;ge  of 
beat.  During  later  periods  of  the  cold  action  we  again  obtain 
a  slowing  of  the  circulation  through  the  delayed  and  obstructed 
return  of  the  blood ;  the  blood  remains  longer  iu  contaet 
with  the  tiK«ue«,  and  becomes  more  v«nou«  thereby.  The 
delayed  return  effectuates  a  slower  penetration  of  cold  to 
the  internal  organs,  as  the  moving  blood  is  the  most  cfScacious 
eciuali«er  of  the  temperature  ln-tweeu  the  body  and  media  in 
contact  with  it. 
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We  hiivc  tbun  hcru  already  mudv  tlii;  iiL-quiiintancK  of 
nvmifAlci  alLenitionii  of  \ochl  mttritive  onditionit  wliioh  it  i«  in 
our  power  lo  regulate  by  means  of  local  thermal  stimulantii 
longer  or  shorter  iu  dumUon.  Local  Iiigli  tempemturfi<  wilt 
o|ierat«  in  n  tiuiilur  tii»nnt.-r.  Higher  dtsgreeti  of  heat  Aha, 
will  call  forth  a  rapidly  passing  vascular  contraction  which  is 
looQ  follovrcd  by  rcUxation  of  the  vessels.  After  u  somvwhat 
longer  stage  of  liyjierffimla  there  aIho  appears  under  an  exceii- 
nve  heat  influence  (albeit  <M>mewhat  later  than  in  the  previous 
case)  a  loss  of  tlw  tonus  of  tin;  ve.*si>ln,  and  delay  in  the  blood 
motion  thereby,  pasirive  byi>era?mia,  and  procewes  similar  to 
tJiose  ju«t  now  described  as  taking  place  under  the  influence 
of  cold. 

The  beliaviuur  of  the  local  conditions  of  thu  circulafioD  is 
<]uite  a  diftereut  one  under  a  single  passive  cold  stimulation 
which  is  gradually  toned  down  in  order  to  be  succeeded  by 
warmth,  not  to  exceed  the  temp<Truture  of  the  blood.  la 
this  case  there  is  also  a  nervous  stimulation  induced  during 
the  first  moment,  and  the  blood  is  dispersed  ;  but,  in  accord- 
ance with  the  old  maxim,  *  Ubi  irritatio,  ibi  a^uxas,'  there 
will  soon  be,  at  Ihe  place  of  the  first  cold  impression,  a  dilata- 
tion of  the  ve>«els  quickening  of  ttie  blood  current,  and  greater 
succulence.  During  the  later  periods  however  it  nerer  goes 
on  to  passive  In'periemia  and  blood  stasis  in  this  instance,  but 
moisture  and  bloixl  heat  effwtimte  simply  an  ai^live  congextion 
which,  supported  by  the  moist  vapour,  will  bring  about  an 
acceleration  of  cell  life  and  of  procvsKcs  of  nutrition  and  of 
diffiision.  Upon  tkfite  proamaea  rtatit  the  *  iModus  upxrttuUi '  of 
ail  ao-eaUed  excitant  cold  applications. 

Besides  acting  upon  the  niperficial  vi'*$e1s  at.  the  point  of 
contact,  thermal  stimulation  arts  also  u|x>n  the  more  deeply 
situated  larger  arteries.  They  however,  are  not  so  immediately 
nor  clirectlv  rrncluHl  bv  thermal  and  mecbanionl  Ktiinitlanl«, 
The  stimulation  only  reaches  them  as  a  reflected  oue,  transmitted 
perhaps  by  peripheral  gimglia ;  ihe  stimulation  to  innervation 
and  contraction  i^  tben-fiT^  a  much  weaker  one,  and  will  not 
ta  easily  bring  about  a  relaxation  of  these  huge  vessels  accord- 
ing to  the  laws  for  the  action  of  cutaneous  stimulation,  but 
will  keep  them  in  a  state  of  oonliaction  for  a  considerable  time. 
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ThiK  only  applies  to  low  tempenturea.  HigU  temperahmt 
hare  an  opposite  eflect  upon  tliP  lurge  vcNsetx  benMth  t\tt 
place  of  application,  innsmnch  as  they  cause  them  to  dilate ;  lu 
Boon  an  the  contraction  in  the  deeper  large  vessel  begins  to 
relax  and  tho  vesec]  commencea  to  dilate,  it  [»  |iO)uiible  by 
repeating  the  cold  stimulation  to  cnnse  the  vessel  to  contract 
renewedly.  Only  eiccssivtt  and  peculiarly  acting  stimuUtioo 
by  low  lAmperatiires  is  capable  of  prodacing,  in  the  d«pti» 
of  the  part  opemt«d  upon,  vascular  dilatation,  lotittof  tonicity, 
and  relaxation. 

Thb  Inpiuexcf.  of  fJoLD  AXD  Heat  upos  Pahts  ok  the  Bodt 

SITUATED  PERIPHERALLT   TO  THE  Ih.ACE  OK  APPLICATIOS. 

The  contrad.ion  of  the  larger  arterial  ves^sels  of  a  |>art  miut 
exercise  an  inftiience  upon  the  circulatory  conditions  peripbenl 
to  the  cotitnicU;d  part  aa  well  as  upon  thone  situated  centrally 
to  it  This  influence  will  be  so  much  the  more  importwil  a 
011^  the  prcnter  the  calibre  of  the  narmwwl  vecael  and  (he 
more  powerful  the  conxtrictiou  is.  The  artery  in  it*  oontmcted 
condition  will  only  allow  a  smaller  amount  of  blood,  corre- 
sponding to  it«  narrowcid  (iiiimet'er,  to  psiNx  (hrmigh  in  the 
ramc  period  of  time.  The  chief  result  obtained  thereforii,  will 
be  a  diminished  bl'XHl  supply  to  the  part  situated  periplieml  to 
the  narrowed  portion.  It  is  easy  to  comprehend  to  wbata  coo- 
viderablf  cxt^'nt  the  contraction  of  a  larger  arterial  trunk  is 
capable  of  reducing  I  he  hlnod  supply  to  its  own  rc^jion  of  di*> 
tributfon,  when  we  rememlx-r  that  the  lumen  of  an  artery  can 
be  reduced  to  a  half  and  third  of  its  sixe,  or  even  to  c»m]ilet« 
occlusion,  under  a  sufficient  stimulation  by  cold.  Reduction 
of  a  vessel's  lumen  to  a  quarter  of  its  diameter  brings  its 
capacity  down  to  a  sixteenth  of  the  original  one ;  in  fact,  upon 
this  action  reetrs  tho  styptic  property  of  cold  in  hiemorrbage. 
Vessels  situated  peripherally  to  the  contracted  portion  will  i>ow 
accommodate;  themselves  to  the  lessened  amount  of  blood  and 
reduced  onrrent ;  they  will  therefore  also  contract  and  exhibit 
more  tonicity, 

The  influence  of  low  temperatures  upon  the  vascular  distri- 
bution peripheral  to  the  point  of  application  as  just  described, 
has  not  only  been  theoretically  elucidated  by  me,  but  I  have 


I 


TnF.nMAL   COXTSACTJOy  Oy  lASGES  FFSSSLA    887 


I 


aitu)  fihoirn  (Le  firrt  dirot't  proofs  hereof  by  mraos  of  the 
fphy^iii«gni(>h  and  pli^l hyHinograph  as  early  as  IHtVl.  I  fhi?ri>- 
fore  cannot  resist  demonsl  rating  graphically  what  we  have  just 
dtsctissed,  by  mtranF  of  a  Hphygniographic  iiiid  plethyHinographic 
carv(!  (.*«■«  fig.  35). 

There  is  a  remarkable  alt^raUon  tolw  sc-u  in  the  ciirvc  in 
iU  sevond  nccliou,  which  vma  taken  after  the  application  of  an 
ice  poultice  to  the  arm,  the  firrt  section  being  the  tracing  of  a 
Donnal.  modentely  tense  pulse,  displaying  a  very  mHrkf'd  dicrot" 
i»in.  The  st«ep  ascent  is  reduced  to  less  than  a  third  of  its 
former  straightncss,  the  vaves  of  elasticity  arc  indicated  in 
tlte  tine  of  descent,  whilst  the  recoil  waves,  #»  plain  ot  i,  are 
hardly  to  be  recognised  even  as  tracea  at  8.  These  alterations 
certainty  indicate  tbnt  the  lessening  of  the  diameter  by  con- 
tiaction  of  Ihe  vessel  correji^iondti  to  the  diminiiihed  capacity 
and  ele\-ated  tension  of  the  arterial  tube. 
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The  wave  of  blood  driven  into  the  )uirticuhu-  vessel  with 
each  systole  of  the  vcntricl«  i»  accordingly  a  smaller  one,  and  iii 
alsu  incapable  of  much  duitending  the  already  tightened  tube. 
The  absence  of  dicrotism  must  be  attributed  to  th«  almost 
complete  ocvliision  of  the  conducting  arterial  trunk  upon  which 
the  weaker  recoil  wave  is  broken,  whilst  the  more  powerful 
systole  still  drive*  a  <|uantity  of  blond  through  the  narrowed 
portion  and  force:*  the  vascular  tube  to  distend  to  a  moderate 
extent.  The  slanting  line  of  ascent  points  to  a  considerable 
elevation  of  the  artcrrjil  tension.  Thus  we  see  it  \*  possible 
to  demonstrate  graphically  that  the  contraction  of  a  larger 
vaHcular  trunk — called  forth  by  the  exhil»tion  of  cold  stimnla- 
tion — operates  upon  the  region  of  vascular  distribution  peri- 
pherally to  Ihe  constricted  portion  of  the  vessel  very  similarly 
to  an  incomplete  deligation  j  the  blood  supply  to  the  periphery 
is  diminished  thereby. 

c  t  : 
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ITiis  diminiflhed  bloi»d  sujtply  to  the  periphery  may  also  be 
recogiUHcd  by  a  lowcritig  of  tt-miKrutun;  iu  (lie  uorrt^poiidiiig 
portion  iif  Llic  limly.  Thw  t4!iii)>eratiir^  of  a  part.  U  namely 
abiMtliitely  dej>eiiclent  upon  the  mass  of  blood  conducted  to  it, 
Aiid  ri»(!«  uud  fnll"  in  c3.tu.-X.  proportioa  to  ihi*.  Tli«  oontrnction 
of  an  arterial  hlool- vessel  causes  a  reduction  of  teuperature 
vrilhiD  its  whole  tiriiulatory  region.  I  have  ofti-ii  <jbsi-r\fd, 
e.g., iifl^r  cold  iippi iciil toDti  to  the  urm,  iiMnkiugof  tein|ientlurc 
amounting  to  a  whole  degree  or  move,  in  the  palm  of  the  hand. 
It.  i«  posjibk-  to  keep  the  temperature  ijermancutly  down  by 
renewing  the  application.     As  we  tihall  leani  more  inliinately 
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when  treating  of  the  hydrlatlc  mt-thods,  th<?  degree  of  (.empera- 
ture  reduction  ami  [HTmaiiency  of  the  effect,  as  well  as  the 
height  of  the  consecutive  reaction,  will  depend  upon  the  fre- 
quency with  which  the  iipplic«tion»  ai*  renewed  and  the  degree 
of  tern  pcr.'it  lire  of  the  cold  vehicle  which  coustitulcit  the  appli- 
cation. 

By  means  of  the  voluniometer,  an  instnimt!nt  after  i.he 
model  of  Pick's  boot-Bphygmogtajih,  I  wms  al*o  able  to  demoo- 
etratetheruuilcontnictionaud  relaxatiim  of  vessels, prior  to Mowso, 
wh<»  constructed  his  plethysmograph  on  the  same  principle. 

The  curve  taken  from  the  arm  inimer*ed  in  warm  water 
sbows,  when  compared  with   th;it  of  the  arm  placed  in  coU 
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imter,  verj  considerable  differences.  The  volumetric  fluctuii- 
tion»,  dspeiident  u[Km  the  Wood  wav^'  thrown  into  the  arm  with 
each  cardiac  sjatole,  are  much  greater  in  the  first  case  than  in 
the  second.  The  stimulation  by  heat  showed  vastnilnr  dilututioD, 
and  therefore,  with  each  systwle,  MgiiK  of  larger  Wood  waves 
being  sent  into  the  ann^ — ^the  caidiac  power  being  thv  same,  of 
courff — whilst,  the  iiw-reaite  in  votiiuic,  corresponding  to  the 
systole  in  the  case  of  the  arm  in  cold  water,  is  a  much  smaller 
one.  Wv  may  conclude  herefrom  with  certainty,  that  the 
nutritive  conditions  in  a  portion  of  the  body  vhoae  arterial 
mpply  has  been  placed  in  a  condition  of  contraction  will  be 
conxidenbly  nlt<?red. 

Since  the  amount  of  the  blood  supply  and  the  height  of  th« 
tconperatiirearu  the  meaiiurfs  for  the  energy  with  which  the 
organic  functionit  of  thi?  b<»dy  are  carried  out,  we  have  it  in  our 
fowet  to  lower  the  organic  actix-ity  of  any  peripheral  part,  and 
we  are  «till  further  abW  to  bring  abont  the  n-solutiou  or  to 
cause  the  removal  of  disturbances  through  any  organic  defects 
in  the  blood  Mupply,  the  formation  of  heat  or  the  local  meta- 
bolic changes,  whereby  they  have  been  [lalhologically  increased. 
In  like  manner  it  is  in  our  power  to  increase  the  blood  supply^ 
to  a  (lart  by  UHng  higher  temjH-niturr.-s,  to  accelerate  the 
blood  current  in  it,  elevate  its  temperature,  and  to  &vour  local 
pnxtc«M>8  of  nutrition  and  of  tissue  metabolism. 

IllFLUKSCE  OF  VaRIOI-S  TEMPERATIBES   CPOX    PABTS    SlTCATBD 
CESTRIIXY    to   TIIE    I'OINT   OF  Aff'-ICATIOS. 

Exactly  ojipmiitv  phenomena  may  be  r«cognisod  abov*  tlw 
thermally  contracted  portion  of  a  vessel  in  the  course  of  the 
cnrrent — ])henomcnn  which  tire  quite  different  from  ihoec  wv 
fouad  towards  the  jteripliery  and  have  juitt  <le«cribed. 

Upon  more  centrally  sitUHtcd  portions  of  the  region  of  dis- 
tribution of  one  of  the  larger  vchmcI*  which  luis  become  narrowed, 
this  constriction  will  act  as  an  obstruction  to  the  current  of 
greater  or  less  magnitude  nceonling  to  the  calibre  and  degree 
of  contnictton.  Above  the  <!onlracted  portion  t\»*i*  must  take 
|>laee,  i,e.  the  column  of  fluid  will  be  mote  tense  and  exercise  a 
greater  lateral  pressure  upon  the  walls  of  the  tube,  Btoce  the 
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quantity  of  blood  and  the  forcp  with  which  it  was  inrculuted  havi; 
not  bei^n  diminiitht^t).  The  fhiid  iiiide.r  higher  |ire*«iire  eudeft- 
voui-s  to  escape  by  collateral  roads ;  hence  collateral  hyperemia 
and  dilatation  of  thv  vaKciilnr  «:onvt;yancce  adjacent  to  thr 
olMtructioii  lake  |>Ia4:«.  The  phenomena  by  which  thiK  col  lateral 
hypereemia  is  recognised  consist  in  a  somewhat  higher  degree 
of  reddening  of  the  piirticiilar  partu  and  a  c(>rri^[K>nding  con- 
dition of  the  pulse ;  tlie  art«nea  dilate  and  feel  hard.  The 
immediate  consequence  of  this  hypiTa-inia  of  rctrontasismustbe 
an  eleVHtiou  of  tviiiix>rutnr^  of  the  corresjMjnding  [tort.ion  of  the 
body.  As  far  as  I  know,  I  was  the  first  to  observe  this  and  to 
point  out  alreiidy  in  1865  that,  during  thtr  apjilinitinn  of  cold 
to  the  iirm  for  in?itance,  the  temperature  in  the  palm  of  the 
hand  is  lowered,  whiUt  that  of  the  axilla  is  simultaneooslj 
nisvd.  The  elevation  of  the  axillary  temperature  seems  to 
me  to  be  the  effect  of  the  circulatory  obstruction  caused  by 
the  ooDtTaction  of  the  brachial  arteiy  and  of  its  distributory 
appendages;  in  short,  the  effect  of  ooltatcral  hypenemia. 
Hnre  also  jt  in  ihi^  work  of  method  to  indicate  in  what  regions 
ve  require  to  cause  collateral  hyperemia  by  thennal  influ- 
ences, where  wo  require  to  avoid  such  an  one,  and  in  what 
case*  it  would  be  tJierapcuticiilly  iippli cubic.  In  any  case  it 
IB  possible  irom  what  has  just  been  said  to  gather  in  a 
general  wtiy  what  powerful  iiupressions  wo  can  produce,  by 
thermal  con tiix -ting  and  relaxing  ftiiijuhition,  upon  certain 
vessels  and  vasciUar  provinces,  on  the  total  capacity  of  the 
circulatory  «y*tciii,  oil  bloinl  prmsure.  an<l  on  blood  distnbutiOD  ; 
'  still  further,  how  powerfully  we  can  influence  the  most  dtvense 
processes  of  nutrition,  and  the  various  conditions  thereof,  for  it 
is  upon  tfie  illniriliittiou  of  the  Unod  and  upon  pressure  and 
tension  in  the  vascular  sys(em,  that  the  moat  inipt)rUint  or~ 
yaitic  functions  of  the  body  J,epeiul. 

In  collateral  hyperemia  and  the  retrostasin  of  the  blood  to 
different  organs  we  have  not  only  curative  factors  hitherto 
too  little  exlimuted  but  at  the  mime  time  a  source  of  manifold 
danger,  common  to  all  thermal  procedures.  The  collateral  de- 
termin;itiou  cnllis  forth  u  rcuctioU  on  the  part,  of  the  vessels  in- 
volved ag.iiiii«t  thi- dilatation  of  their  walls,  in  eomiequcuce  of 
which  they  contract  energetically  and  drive  the  stased   blood 
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etc  apon  the  primarily  contracUsd  vascular  region.     This  pro- 
cess is  described  as  r««ctiotiar;  determination — ruvcrsioo  of  Ui« 
,  current — tin;  thrm[>rulii;  value  of  which  Strhiiller,  in  particular, 
'  bas  put  forth  iu  a  (.-omprelieDsive  muonur.     By  tbi»  revorsion  of. 
eammt  we  are  able  to  deplete  interrnJUently  ui^antt  |ii«viouslf  1 

.passively  hrpenE-mic,  to  restore  them  to  their  normal  toaus,]/ 
tUnd  to  tttimiilatc  lh«  tissue  metsboliMm  of  individual  organs,' 
inasmuch  ast  acceleration  and  rapid  change  of  the  blood  iilreamj 
keep  up  the  continual  supply  of  new  material  for  the  organic ' 
procesKcK.     This  rirvcrsion  of  curivul   b**conieji  of  *1ill  greater 
importance,  however— as  I  have  shown  in  rheumatic  and  neu- 
ralgic affections — when  byit  the  convection  and  washing  away  of 
the  prulnctit  uf  deconijHtNit.iun  and  retrograde  metiunorphosii 
accnmulatcd  in  the  diseased  organs,  and  which  must  often  be 

'looked  U[K>u  as  (he  cjuisi;*  uf  disease,  are  priunotrd  and  f;iciliUit«d. 

'There  may  be  also  a  danger  in  the  primary  thermal  congestion 
by  retrostoeis,  against  which  it  is  well  to  guard.     Vascular 

tprovinceit  too, a  congnstion  of  which  might  prove  delriinenUd — 

'for  example,  the  cerebral  vessels,  especially  when  pathologically 
altered   by  atheromatous  procexses,  or  when  the  ve«»els  are 

Ltoo  brittle  or  tender^must  be   guardetl   against,  retrutitasial 
stion  ;  the  particular  vessels  must  be  placed  in  a  condition 
of  higher  tension  prior  to  the  cold  inipreniou,  iu  order  to  be 
able  to  offer  a  greater  resistance  to  the  wave  which  stasis  sends 
against  them.     1 1  iit  therefore  a  rule  allowing  of  only  the  very 
rarest  exceptions,  that  every  operation  of  cold  water  upon  the  I 
periphery    of   the  body    should  be    preceded  by  an  extensive  . 
furl iticsit ion   against   retrostasial   congestion    uf  all  organs  to  ' 
which  an  increased  blood  supply  might  be  injurioos.    This 
indication  will  befullilletl  by  means  of  cold  applinilionit  of  from 
]  to  u  minutes'  duration,  which  are  made  over  the  ini)>erilled 
ot]gan.     Cold  ablutions  of  the  (iicc  and  head,  repeatedly  cooling 
fbe  eyes,  cooling  the  axilla,  and  wet   bandages  (o  the  hejid 
repeated  sevetaJ  times  in  quick  succession,  are  the  ukanipula- 
tions  rv<}uired  for  this  purfiosv. 


Reio^x  AcnoxK  ov  Thkrmal  Isn.rEst:»»:. 

Tbernuil  stimulation   doee  not  alone   influence  the   blood 
la  of  the  p«rt  acted  upon,  and  the  regions  of  supply  and 
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diwtiArgv  ilcpead<-at  tliereon,  but,  aooordiDg  to  (liP  Ibif  of 
the  itimulation  of  cutaneous  nerves  bj  reSes,  it  also  act*  by 
means  of  Uic  sensory  ])cripheni]  nervot^ndin^s  uponoth^r  vaso- 
motor trackit — tiy,  ev«ii  ii()on  t lie  circulation  in  tW  most  remote 
organ!),  as  we  have  already  pointed  out  above.  The  vammotor 
operstions  of  tlic  i-utiincouv  stimuli  are  therefore  of  the  atmoBt 
iraportance  to  the  phyi>iology  and  patJiology  of  watr^r  udions, 
and  here  again  Naumann't;  lavrs,  so  exactly  laid  down,  are  of 
great  service. 

IjIws  fok  the  Actions  op  Cutaneous  Stimih.!. 

Naiimann'R  fundamental  experiment,  by  means  of  whii-h  he 
asccrtiiincd  the  mode  of  action  of  cutflncous  Htimnli,  was  as 
follows:  He  pro^iared  n  frog,  whieh  he  had  killed  with  the 
utmost  pORsible  care  of  the  medulla  oblongata,  for  the  micro- 
scope by  m<.'iin«  of  )!cp»ni(ing  the  vertebral  column  from  the 
head  wiihout  severing  the  connection  of  both  parts,  in  order  to 
avoid  htemorrbage  a^t  much  ax  possible,  and  in  such  a  manner  as 
to  allow  the  circulation  in  the  mesentery  to  be  well  »een.  He 
dcligatcd  the  vessels  of  one  thigh  in  order  to  avoid  any  itnpres- 
«on  u|ion  the  vaacnlar  system  during  the  «tiiiinlant  eijicri- 
ment,  and  then  cut  through  all  parts  of  the  thigh  below  the 
ligature  with  the  exception  of  the  sciatic  ner\'e,  so  that  the 
trunk  remained  connected  to  the  thigh  only  by  means  of 
this  nervc.  The  end  distribution  of  the  sciatic  nene  of  that 
foot  being  now  stimulated  either  electrically,  chemically  or 
thermally,  and  the  circulation  in  the  mesentery  being  simulta- 
neously observed  thnjugli  the  microscope,  no  unmistakable 
alteration  in  the  rapidity  of  the  blood  current  was  observed  in 
its  vessels.  These  phenomena  are  not  only  to  be  seen  in  the 
mesentery ;  they  may  be  followed  in  other  vascular  n>gions  as 
well. 

The  couchisions  arrived  at  by  Xaumann  as  the  resaUs  of 
his  experiments  are,  for  our  subject,  of  moat  imjKirtance  in  the 
following  particulars : — 

1 .  The  action  of  epiiipastics  is  essentially  brought  abont,  by 
means  of  reflex  action  tbrough  the  central  organs. 

2.  Tliesc  agents  exert  a  considerable  infioeoce  upon  the 
activity  of  the  heart  and  vessels. 
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3.  hi  proportion  to  tliP  imtabilHyof  the  indiridiial,  power- 
ful cutaueoas  stimuli  will  lessen  the  activity  of  the  heart  and 
vessel H  and  weaken  the  contractions  of  the  lieiirt,  the  vi^s»els 
becotniiig  dilated  nod  th«  circulation  tilowed.  They  act  bypo- 
stheitically. 

4.  Rf^'Iatirrly  ncjtk  Ntiiiiidation  iiirrt-a.«ea  the  activity  of  the 
heart  and  veseelti,  will  strengthen  the  cardiac  contnictJoni!, 
narrow  tbtt  vcawls,  and  accelerate  (he  circulation.  It  acts 
hyj>er«then  ically. 

5.  The  changes  brought  abont  in  the  body  by  a  cutaneous 
•tiniu!ali<>n,of  long  duration^  Wt  a  considerable  time  after  the 
conclusion  of  the  same;  as  a  general  rule,  they  will  lart  longer 
the  more  enduring  the  »1imulotion  applied  vt»s,  and  in  a  healthy 
person  will  often  xtiU  be  perceived  after  the  lapse  of  ttom  a  half 
to  three  quarteri  of  an  hour  from  the  period  of  conclusion  of 
the  stimulation. 

6.  The  relaxation  oF  tJie  pulst-  which  follows  a  more  power* 
fnl  cutanemiM  ittitnuliilioti  often  attains  ita  maximum  during 
the  stimulation,  but  often  only  after  the  conclusion  of  tJie 
f«m«. 

7.  Tlie  excitant  .iclton  of  n  relatively  wi-nk  cntuneous 
stimulation  likewise  continues  for  a  considerable  time  after  it 
hu  been  removed,  but  it  is  finally  also  followed  by  a  relaxatioD, 
oidy  that  this  appears  much  later  and  in  a  less  degree  than 
after  more  powerful  cutaneous  stimulation. 

8.  As  a  connequeitce  of  a  strouger  ciiluneous  stimulation, 
there  constantly  appear;,  mostly  after  a  longer  or  shorter 
period  of  wanning,  a  cooling  down  of  the  body,  which  often 
haa  not  terminated  half  an  hour  alter  the  cessation  of  the 
etimuluK. 

9.  This  jMniod  of  alteration  in  temperature  is  of  varying 
duntion ;  cooling  ofltimes  takes  place  during  the  stimulation, 
bat  as  a  rale  only  after  itji  concluaica.    m 
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Actions  of  Tempehature  v?oh  tde  I{eabt. 

Amongst  the  rffletted  aetioiia  of  thfi'nutt  niiantovt  stimu- 
lalitm  the  influence  ii  exerts  upon  the  central  organ  of  the 
circulation,  namely  the  heart,  deserves  nwst  attention.  The 
influence  exerted  by  low  and  high  temperatures  nimii  the  heart's 
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action  is  of  a  tworuld  nature.  Al  one  time  it  is  the  reflected 
inipiilovof  innervation  directly  foUowing  the  impntwion  which 
here  makes  itself  most  felt,  at  anuther  time  it  is  the  equalisa- 
tion of  the  temperature,  brought  almut  by  the  contact  with 
different  icinpiTutiircs,  the  withdrawul  or  supply  of  heat,  tie 
lowering  or  elevation  of  the  temperatures  of  the  body  and  of 
the  blood  which  intliicncp  the  hcitrt's  action.  The  proof  that 
the  former  rt^ully  d<'[Mriidt;d  upnn  a  stimulation  transDaitt«d 
through  sensory  trai^ks  to  the  origin  of  the  vagus  was  brongbt 
by  Riihrig,  iti»«much  as  ho  uliowpd  that  tliw  division  of  the 
vagi  snspended  thi*  primary  action  of  stimulation  by  tempera- 
ture upon  the  heart's  action. 

I  believe  that  I  was  the  first  to  have  gruphicHlly  deinon- 
stiated  the  primary  thermal  stimulant  effeut  upon  the  action 
of  the  human  heart,  and  it  was  then  that  I  found  that  every 
imprft*sion  of  low  tenipfrat  uri;s  ujKin  the  sujierlicieii  of  t  hr  body 
was  immediately  followed  by  an  acceleration  of  the  cardiac 
action.  It  was  only  possible  to  afwi.^rtain  this  primary  action 
by  means  of  a  graphic  pulae-tracing,  continued  through  the 
whole  experiment.  The  primary  pulse  acceleration  had  hitherto 
been  overlooked,  since  it  is  only  a  very  jkiKsive  one,  and  the 
inac^-mticies  occasioned  by  counting  the  pulse  are  here  particu- 
larly felt..  The  application  of  cold  for  a  lunger  period  Xettt/at 
the  number  of  cardiac  contractions— as  also  happens  some  time 
uflcr  the  receipt  of  a  rapid  impression ^t lie  frequency  of  the 
pulse  being  diminished.  High  temperatures  brought  into  con- 
tact with  the  surlacc  of  the  body  immediately  produced  an 
unmistAkahle  dlowiug  of  the  heart's  action,  followed  rapidly 
however  by  an  acceleration  of  the  same.  The  increase  in  tbe 
frequency  of  the  pulse  rate  following  cutaucouH  stimulation  by 
a  low  temperature  is  not  the  same  in  all  individuals ;  according 
to  the  auBceptibility  to  irritation  will  the  effect  in  one  case  be 
a  more  powerful  and  permaoent  one,  in  another  lei»  intense 
and  more  [lassive. 

Generally  speaking,  the  increase  in  the  frequency  of  the 
pulse  will  l>e  more  eon^lderahle  the  slower  the  heart's  action 
has  been  prior  to  the  action  of  the  cold.  I  was  not  able  to 
ascertain  the  primary  accelerating  action  of  thermal  cutaneous 
stimulation  in  the  pulse  of  fever  or  disturbances  of  innervation 
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accompuuicd  bjr  »  quickruvd  canliav  action,  v.g.  Basedow's  diV 
eaae.  L'nder  4X>Dditi<»i8  such  aa  this  I  observed  tliut  a  slowing 
nf  ILb  puW  immediately  followed  tlie  cold  imjiresHioii.  The 
lowering  and  elevatiDii  nf  ti^mperalure  se^ni  to  act  from  th<^ 
blood  mass  upon  the  heait's  action  by  directly  influencing 
tb«  automatic  cardiao  ncrvouti  cenLrt^M,  the  ganglion  plcxuM-^ 
scattered  through  the  heart.  The  observation,  so  often  made, 
that  ould  and  bvat  give  rise  to  slower  or  more  rapid  contract  ions 
in  an  antmars  heart  cut  out  and  disconnected  entirely  from  the 
central  nervous  system  can  be  construed  in  no  other  way.  It  has 
alco  been  asoertuiued,  exp<^'ri  men  tally,  that  when  fluidw  of  a  low 
temperature  are  allowed  to  piw-*  Uirongh  the  eavitieM  of  the  heart 
the  contractions  of  that  organ  will  be  slowed  and  weakened, 

H  and  can  fiuully  bo  even  altogether  suKpcud«d.  This  experiment 
also  speaks  in  favour  of  the  assumption  that  by  the  tempera- 
ture of  the  fluid  blood,  iufluencc  can  bv  obtjiined  over  the 
I  nerves  distributed  to  the  endocardium,  for  if  the  fluid  which 
we  cause  to  circulate  be  made  somewhat  warmer  there  will  be 
at  first  aoeel Ignition  of  the  cardiac  coiiliuctions.  Thv  excited 
hearty  cooled  down  during  the  animal  experiment,  lessens  it« 
contnctions  exactly  as  when  in  the  living  body  the  tempera- 
tore  of  the  biood  is  really  lowered ;  and  similarly  the  beats  of 
the  excited  organ  arc  accelerated  on  the  application  of  heat  m 
they  are  in  the  body  under  the  influence  of  fever  or  an  in- 
errased  heat  supply.  Hut  not  alone  upon  the  frequency  of  the 
heart's  beat*  can  wc  operate  deGnitely  by  means  of  thermal  inter- 
ference i  the  jwwi-r  of  the  heart  alao  becomes  altered  uuder  these 
couditious.  Sometimes  the  power  of  the  heart  is  dependent 
a'pon'the  teniuoo  in  the  vascular  system,  and  I  hare  explained 
jmove  how  we  are  able  to  influence  this  by  thermal  means.  On 
Ae  other  hand,  it  appears  possible  to  ittiniutatc  lh>?  heart  to 

■  lAore  powerful  contractions  by  means  of  an  innervating  im- 
pulse rrflectorially  excited,  and  not  too  powerful  for  the 
i^iintdant  nueeptibility  ;  »iphygmographic  curve*,  which  there  is 
opportimity  of  taking  before  and  after  cold  applications,  settle 

flhi«  beyond  all  doubi.  ('linical  expedience  of  which  we  shall 
have  to  speak  later  on,  also  proves  it  and  furnishes  the  ex- 
planation for  tbc  great  value  of  hydrotherapeutics  iu  many 
severe  comiiensatory  disturbances  in  pntientawith  heart  disease. 
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Acnora  OP  TBMfBRATTRE  OK   TUB   RESPm.lTION. 

We  need  not  bft  «iirjiri»«d  to  hear  that  respiratton  in  regard 
to  rhythm  and  depth  can  bf  altered  by  thermal  inflvnices  when 
w  n-mi'mber  tlint  tbi>  nervous  central  organs  for  it  and  for  the 
movements  of  the  heart  am  in  [unnt  of  upacc  ttituutcHl  wry  closely 
to  each  other.  Cold  and  heat  then,  act  also  npon  the  respira- 
tion.*; the  fiirmt-r  by  causing  the  dflivery  of  a  tt])annMlic,  deep 
inspiration — at  least,  the  first  shock  of  cold  usually — at  the 
climax  of  which  there  is  a  pause  in  the  respiratory  act  which 
theu  passes  on  into  a  longer  stage  of  accclerat til  bRydhing. 
Heat  also  seems  to  heighten  the  frequency  of  the  re s^ii rations 
fiomewliat.  As  a  general  rule,  the  well-nigh  stationary  jmipor- 
tion  hi-tween  pube  and  respirattons  will  undergo  an  alteration 
through  the  influence  of  cold.  It  is  all  the  more  doubtful 
whether  this  alteration,  \iz.  that  after  a  cold  impressioi)  there 
is  a  greater  number  of  respirations  to  each  pulse  wave,  or  that 
on  each  rcspinition  fewer  Ijcats  of  Ihe  piilne  cjome  to  fall,  is  in 
HO  far  of  importance  to  the  exchange  of  gases  (as  baa  been 
assumed)  as  ttiat  eacii  individual  (juantity  of  blocxl  remains  a 
longer  time  in  contad  with  the  atmospheric  air,  since  numwroos 
thorough  investigators  have  opposed  this  view.  On  the  other 
hand,  a  certainly  nut  unimportant  part  falls  to  the  lot  of  an 
involiinlary  alteration  in  the  respiration  following  lemjierature 
inllnencea  for  the  reason  that,  as  we  shall  see,  the  movement  of 
the  blood — and  esiicciully  that  of  the  lesser  or  ptilinonary 
i-irculat.ioD — is  thereby  hurried,  and  that  the  processes  of  beat 
regulation  might  also  further  be  influenced  thereby. 

Peep  iunpirations  will  promote  the  return  flow  of  the 
blood — that  is,  the  circulation  in  (be  venous  vascular  regions 
— but  makv  the  arterial  curntiit  more  ditScuIt  and  lower  the 
pressure  in  the  aortic  system.  Deep  expirations,  on  the  other 
hand,  facilitate  the  centrifugal  or  arterial  bbxMl  current,  and 
render  the  return  of  the  blood  to  the  heart  more  difficult. 
Hence  thermal  cutaneous  stimuli  have  a  considerable  influence  m 
upon  the  respiratory  act.  f 

Thermal  iNFLtENCEs  iton  Blood  Pressdre  axd  Dlstribdtiok. 

It  is  of  great  importance   to    the  tbeory  of  bydrothera-  I 
peutica  that  it  should  be  to  a  certain  extent  looked  upon  as  a 
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hydmulic  tlieiapeiMii!.  Hij^h  and  loir  blood  pressure  are 
undoubtedly  of  the  utruoftt  importance  to  the  more  iDtimutepro 
cesBoB  of  tissue  m«tJ>lxili8m.  Tho  velocity  of  the  blood  cunt- at 
depends  u^Kin  the  poftitive  blood  pressure  in  tbc  arteries,  as 
does  also  the  coiutancy  of  the  current  in  the  xmullcHt  ar- 
teries, iu  the  c»pilUirit-»,  and  in  (he  venous  system.  Pro(^ii»«8 
of  aecretion  and  excretion  and  the  manifold  plirnomena  of 
difftwioa  arc  surely  dcpcndiMit  upoa  the  blood  pr^niturv  and 
rapidity  of  the  circulation.  The  anatomical  relations  are  the 
given  oonKtant  condition.  The  direction  of  the  insertion  of 
vascuhir  branches  into  the  trunks  of  the  vessels  and  the  nrningv- 
ment  of  the  capillaries  seem  to  determine  the  pressure  and 
rapidity  of  the  stream  in  each  individual  organ,  »ik]  thereby  to 
render  its  various  functionn  ]>o»siblv.  (.caving  abnormal  con- 
ditions, injuriej^  and  simitar  matters  out  of  iincxtion,  it  is  only 
possible,  according  to  phjrsiological  lavnt,  in  a  closed  hydraulic 
syslt?m— a»  is  reprenented  by  our  circulatory  system— for  a 
perce])lible  and  rapi<l  ultcrution  to  occur  by  either  a  aud- 
dmt  Um^erirvj  or  dnxtUoti  of  the.  motive  p<no*r  of  the  htart, 
or  in  that  th^  capacity  of  the  tvtscuMr  tgaltm  i*  antjtcted 
to  midften  ffrrat  vnriaiiviui.  We  hnve  already  xhown  that 
we  are  in  a  powtion  to  act  uiKm  the  driving  power  of  the 
bevrt.  It  is  c|uestionable  whether  the  total  capacity  of  tho 
reaoeU  will  rapidly  un<Icrgo  u  i>cn;cptiWe  alteration  by  thermal 
dilatation  or  narrowing  of  a  large  vascular  provinoe,  Kince  a 
great  niunber  of  compensatory  appliances  exist  which,  it  would 
seem,  keep  the  rap)u-ily  of  the  vascular  system  upon  the  whole 
nearly  balanced,  and  thereby  variatioiM  of  pressure  are  avoided. 
Physiology  teaches  us  numerous  facta  which  show  that  during 
the  narrowing  of  one  va>cular  province  a  dilatation  of  the  other 
takes  place.  Dilatation  of  the  abdominal  during  narrowing 
of  the  cu(anet»ui<  vcdwls,  and  vux  verm — the  blood  pressure 
remaining  unaltered  thereby — ha*  been  often  enough  nhvervcd. 
If  we  require  still  further  to  show  that  dilatation  or  narrowing 
of  a  large  vascular  province  has  an  influence  u)Hin  the  blood 
mam  and  blowl  pressure  in  the  non-dilatcd  vessels,  we  must 
again  hmk  for  the  answer  to  this  question  to  physiole^'cal 
ex|M:riinent.  trolls  showed  that  by  mauis  of  repeated  tappings 
upon    the   undamaged   abdominal  pariet«<  of  a   frc^   it   was 
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poHsiblp  to  mnke  the  ht-jirl  bnU.  nlowly.  And  even  it>  bring  it  to 
a  standetUl—  into  a  condition  oT  relaxation  in  hot.  The  r^um 
of  cardiac  adivily  somu  lime  aflt-r  the  cvsMtiou  of  the  taps 
showed  a  Rimilarity  to  the  cdndition  left  after  heavy  Xome* 
of  blood.  The  vbdip  cavip  remain  n<.>arly  craptj,  in  the  webe 
of  the  feet  the  movement  of  the  Wood  is  he.iiUnl,  nnd  divided 
arteries  hardly  bleed  at  all.  What  can  have  become  of  the 
blood,  tince  lhert>  vtuf  no  division  of  nor  injury  to  a  vessel  and 
no  hemorrhage  ?  At  the  post-mortem  examination  aAer  the 
tapping  expc^rim'^nt^  G0U2  found  ihv  vessels  of  the  mei9cnt«ries, 
eiijiecially  the  veins,  enormously  distended  and  overfilled  with 
blood,  not  a  ve«(cl  Imwi-vcr  ^howiDg  a  solution  of  continuity. 
The  vasomotor  n«rve*  therefore  wliioh  rncet  with  the  tttimiila- 
tion  either  directly  or  by  reflection  are  iwraiysed  by  the  mecha- 
nical concussion,  the  vessels  supplied  by  them  relax  and 
dilate  (perhaps  it  may  be  the  itibibit^>ry  acrvi^<i  which  call  forth 
thia  etfect ;  thtB  is,  however,  immaterial  to  the  reitult),  the 
immoderate  mechunicnl  excitement  causes  a  loss  of  tone  sQcb  as 
other  fltimnlantH — e.g.  corresjion ding  cold  imiiressioni!^ — are  aim 
capable  of  producing.  What  influence  must  such  a  Icms  of 
tonicity  in  a  larger  vascular  region  have  upon  the  whole  of  the 
circulatory  conditions  ?  '  As  soon  as  the  whole  eajiaeity  of  the 
vascular  system  h;iK  become  gre-atly  enlarged  by  the  relaxa- 
tion of  the  muscular  walls  of  a  considerable  vascular  region, 
it  is  not  ijossible  for  the  whole  of  that  system  to  be  still  cru- 
beraiitly  filled  with  blood.  The  heart  throws  a  quantity  of 
1>1(i(k1  iuto  tVie  arteries  with  esich  systole,  which  these  greedily 
absorb  without  being  made  tense  by  it,  as  they  can  now  hold 
more  blood  than  they  did  before.  In  like  manner  the  relaxed 
veins  retain  any  blood  which  may  be  si  ill  flowing  into  them,  *o 
OS  to  fill  the  lipacp  within  them  now  at  their  disposal.  Thus 
the  relaxed  vessels  enrich  themselven  at  the  exjwnse  of  those 
at  normal  tension,  which  they  deprive  of  Iheir  contents,  and  so 
of  the  cause  of  their  tension,.  But  by  this  ruluxing  or  expiring 
tension  of  the  vessels  the  activity  of  the  heart  is  gradually 
mndc  to  suffer  more  and  more.  At  first  the  great  veins  are 
still  tense,  then  the  overplus  is  discharged  with  every  dia- 
stole into  the  heart,  who«e  contractions  drive  it  into  the  dilated 
Teasels;  for  the  greater  part,  it  is  retained  by  the  latter,  very 
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litUe  flows  back  In  the  Uirge  veinit  stud  lo  the  henrt^  tbeir 
t«>Dsioi)  ttinlcH  rapidly,  and  the  quantities  of  blood  the;  give  to 
the  heart  with  pa4.-h  dia»tok  become  smullcr  and  sm&Uer.  The 
suspenxiou  of  t«n»ton  in  a  large  vascular  province  cauH<.-«  injur; 
to  and  even  total  loss  of  the  tension  in  the  vegsels  remaining 
normal.  If  the  activity  of  the  hvnii  be  paralyjiod  by  a  8ti«pension 
of  tension,  a  modification  thereof  munt  at  least  weitkcn  the 
operations  of  that  organ,  e.g.  a  lowering  of  universal  vaiicnlar  ten- 
sion, whereas  an  increase  of  t«Dtion  viin,ccttfri«parifnu,ele\Jkte 
the  activity  of  the  honjt.'  The  division  of  the  splanchnic  nerve 
gives  rise  to  phenomena  aimiUir  to  those  observed  after  the 
tapping  cxperimvntit  of  Oolt^.  The  abdominal  vessels  dilate, 
the  blood  ia,  as  it  were,  aspirated  by  them,  the  vessels  with 
normal  toneion  at  firitt  seek  to  accommodalu  ihcmfielvea  to 
their  diminivhed  contenU;  iJieir  tilling  in  the  manner  de- 
MTibed  is  however  quite  inadequate,  and  they  also  lose  their 
normal  tcn^non.  All  visible  veitselii  of  other  piirt«  of  the  body 
contract  to  their  maximum  extent,  their  contents  being  reduced 
to  a  minimum.  Intense  aniemia  appears  in  all  these  parts, 
and  manifold  disturbances  of  hincLion  which  crop  up  can  be 
accounted  for  by  this  unequal  distribution  of  blood. 

The  diiaicUioii  of  m>  large  a  reservoir  of  blood  as  that 
tfovemtd  b}f  the  itplancknui  vnlt  prodiux  rery  toidegpnad 
eoUtUeral  anwmia  when  that  nerve  is  paralysed,  just  as  we 
saw  that  tkx  anUyaction  of  a  targtr  vatetUar  diririct  wUl 
eauee  atUalercd  hypertemitt. 

ttn  the  other  hand,  we  mut^t  seek  for  some  appiustus  in  the 
abdominal  ve«KeU  supplied  by  the  splanchnic  nerve  which  ia 
adapted  for  regulating  the  blood  pressure  within  very  wide 
ranges,  and  which  is  callable  of  compensating,  bv  cnlaiging 
the  capacity  of  the  vessels,  an  increase  of  tension  in  any  one 
district. 

Heooe  it  iit  cpiire  easily  understood  how,  if  vf  except  such 
exueme  alterations  as  are  brought  about  by  Uolts's  tapping  ex- 
periment or  the  division  of  the  cplanehnic  according  to  Asp  and 
Von  BaKch,  a  moderate  amount  of  nanuwiog  or  diUtat  i<^tu  of  a 
certain  vascular  region  can  exist  without  exerting  any  influence 
upon  the  blood  presmire  a*  a  whole,  inaimuoh  ait  other  vasca- 
lar  provinces  undergo  compensatoml  changes  simultaneoatly. 
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This  will  exitlain  the  irasaibiUt}-  of  soiQ«timeti  envelojiing 
the  whole  animal  body  in  snow  without  inlerreriiig  with 
tht;  blood  pifMiirc,  a«  Horv»t  uftsorts  he  hus  observed  to  be 
the  case. 

In  sfHtu  of  the  thtioretical  objection  that  gcnemUy  the 
total  blood  |ire.4tiare  might  not  be  altt^red  xo  any  jfrcsit  (extent, 
uor  pennnnenlly,  by  mcuns  of  the  thermal  iftiiiiiilant  factors 
thcraiwiit ir.illy  aiiplicable,  direct  experimmit  shows  this  always 
to  be  the  case  to  a  certain  dcgiee;  the  particuLir  [iroof 
for  this  biis  bticn  brought  by  SthiilW  iu  the  living  animal, 
and  by  myself  in  man.  Schiiller  observed  the  vessels  of 
the  pia  mat^r  in  nibbits  afbrr  trophininf;  the  lateral  walls 
of  Ihv  criinium  iit  both  sides  of  the  sagiKal  nuturc.  Tlie 
diirn  mater  in  most  cases  remained  intact,  and  it«  tianK- 
parency  allows  the  obiwrvation  of  the  vcswls  in  tho  soft, 
meninges  of  the  brain.  In  this  way  Schiiller  fmind  that  t-ven 
pressure  niwn  lh«  belly  of  the  animal  under  experiment 
was  t\y\\\*i  KuRicient  to  cause  a  dilatation  of  thi^  vi-ins  of  the 
pia  mater,  sometimes  even  of  the  ai'teries  as  well.  This 
phenomcnoa  is  explicitble  by  the  mechanical  obstructiOD  to 
the  vomius  reflux.  Pieces  of  ice  laid  upon  the  dura  mater 
caiue  a  very  encrjelic  contraction  to  take  place  in  the  arteries 
as  well  as  in  the  vein^  which  still  lusts  3D  seconds  after 
rrmoving  the  ice.  A  cold  wet  compress  laid  ujion  the  belly  or 
back  of  the  animal  causes,  almost  without  exception,  imme- 
diate and  lasting  dilatation  of  the  vessels  of  the  pia  mater ; 
ft  warm  wet  compress  upon  the  back  or  bell}' of  the  aniinid  bus 
the  opposito  effect — namely,  more  or  less  energetically  lasting 
contraction  of  the  pial  vessels.  Whole  baths  have  even  more 
intense  influence  upon  the  vessels  of  the  pia  mater  than  the 
compresses. 

During  the  use  of  cold  whole  baths  it  will  be  observed  that 
Um  dilatation  of  the  vc»s*^-ls  is  the  greater  the  more  of  the 
ftnimai'*  body  is  immei-sed,  the  cerebral  movement*  at  the  same 
time  becoming  slower  but  more  extensive.  It  IR  only  after  a 
longer  period  siient  in  the  cold  water  that,  in  consequence  of 
the  powerful  cooling  down  of  the  bloo<l,  contnictiou  of  the 
vessels  and  collapse  of  the  brain  take  place,  often  after  preced- 
ing fiuctuations  m  the  calibnt  of  the  former.     The  aural  vessels 
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also  Dsuany  dilate,  unlesa  the  ears  wei*  likewUe  submerged;  the 
Mcondary  contraction  appeared  in  these — after  u  longer  cojourn 
in  thtf  warfr— much  eurlier  ihan  in  tJie  ve«*eU  of  the  pta  muter. 
After  the  conclusion  of  the  experiment  the  vesselH  of  the  pia 
mattr  again  contnicl  and  rcinuiii  in  a  sUte  of  ooiitra<-tioii  very 
often  for  half  an  hour.  The  warm  whole  bBth  is  invariably 
foItowH,  iiftcn  after  only  a  very  transitory  dilntulion,  by  a 
|iowe-rful  contraction  of  the  vessels  of  the  pia  mal«r  and  eol- 
Up«e  of  the  brain.  The  cerebral  movements  dependent  upon 
tlw  pidni-,  art-  iit.  first  accclrTati'd  but  bfcome  slower  and  more 
superficial  after  »otne  lime,  and  finally,  during  increasing  dila- 
tation and  after  the  bath,  become  again  more  rapid.  A  chort 
dilatation  follows  a  warm  vrliole  Imth  much  more  energetically 
if  eold  water  has  been  a[ipUed  directly  after  it.  Lastly,  the 
vessels  of  tJic  pia  mater  are  also  somewhat  contracted  after 
the  warm  whole  bath,  before  they  return  to  their  normal  con- 
dition ;  veiT  hot  whole  baths  effect  at  first  somewhat  more 
(icrmanent  dilat^ition,  and  only  muse  contraction  later  on,  us 
the  waier  Income*  ctwiled.  .Schiiller  ftirther  tested  wet  [lack- 
ing, which  he  often  continued  for  2  to  3  hours;  the  body 
tempei«tiire  of  the  animal  sink*  by  1°  to  2"  Celsius  during 
its  application,  and  only  after  about  2|  hours  begins  to  rise 
again.  The  respiration  becomes  gruduully  more  slow  and  deep, 
the  frequenojr  of  the  pulse  diminishing  and  the  creatures 
fvacting  more  slowly  and  less  lively  to  stimulation — they  M-em 
in  fact,  (o  ^lei-p.  It  is  only  with  the  commencement  of  the 
rise  of  temperature,  that  is  therefore  after  from  2^  to  3  hours, 
that  they  become  more  lively.  During  the  wet  jiacking  the  cere- 
bral vessels  behave  in  the  following  manner :  After  a  quick 
iraDsilofT  dilatation  they  gradually  contract-,  the  brain  sinks 
t/yether  more  and  more,  whilut  simultaneously  the  dura 
mater  begins  to  rise  in  consequence  of  the  cercbro-spinal 
fluid  whieli  has  collected  in  great  quantity.  The  eere- 
bral  movements  get  alower  and  obtain  greater  regularity,  the 
phenomena  continuing  for  hours.  At  first  external  irritation, 
pinching  and  raising  the  animal,  call  forth  instantaneously 
more  rapid  cerebral  naovements  and  stronger  indefimte  filling 
of  the  vessels ;  later  on,  these  manifestations  become  decidedly 
more  difficult  to  ndl  forth. 
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It  is  only  in  dry  pocking  that  the  animala  do  not  display 
lli««c  ^jhenoiiitruH.  Tliu  wel  jmck  being  rcuiovod,  h  povri-rful 
rlilntatioR  of  the  vessels  of  the  pia  mater  at  once  takes  pWe — 
rapidly  howi^vcr  rcturuiug  tv  uortuol — whilHt  nn>pirution  and 
ihv  <?t'-rebral  movement*  again  become  more  frequent. 

As  we  shall  see,  the  phenomena  observable  in  man  during 
wet  itnd  dry  pncking  coimnde  with  that  which  hiu  been  vvrifivd 
to  tnktt  plaee  during  the  animal  experiment  in  the  moat  exact 
manner  possible.  For  this  reason  I  have  given  a  minute 
dcwriptiion  of  thin  oxperiment. 

►"riction  over  the  abdomen  or  back  with  a  cold  or  wann  wet 
towel  i»  iilwuys  nccoinpaniud  by  n  moR-  or  less  powerful  contrac- 
tion or  an  alternating  change  of  calibre  of  the  vesxeU  of  the 
pia  mater.  After  the  conclusion  of  the  friction  there  is  uaually 
great  but  rtipidly  transitiMnal  dilatation.  Rubbing  with  a  dry 
olnth  has  the  flame  effect  upon  the  veaflclfl  of  the  pia,  only  in  a 
less  degree;  the  (ipplication  of  cold  douches  to  the  abdooicn  or 
back  iiaually  calls  forth  a  rising  and  falling  of  (he  brain,  whtcli 
is  at  lirat  urcgular,  then  regular,  slow  and  expansive,  being 
(he  coiiRi'ipteuije  iif  greater  expinttiouit  and  initpimlioiia.  The 
vessels  diaplay  during  these  movements  alterations  in  tilling, 
and  alternating  dilatation  and  contractions.  l-'oUowing  cold 
douches  thi.-rc  was  always  noticeable  a  somewhat  more  ooosidn'- 
ahle  dilat~ition  with  increase  in  the  convexity  of  the  brain. 
Injections  of  cold  water  into  the  rectum  never  &iled  to  caose  « 
moderate  dilatation  of  the  pial  vessels. 

So  far  as  hydraulic  laws  alone  have  any  influence  on  the 
circulation  of  the  blood,  tlie  facts  discovered  by  Schuller  under 
thermal  actions  will  a  priori  be  i)uite  comprehensible  if  we 
remember  that  cold,  as  a  general  rule,  causes  ^-ascular  contrac- 
tion at  the  moment  of  improMgion,  whilst  heat  produces  vascular 
dilatation  at  that  moment.  1  was  enabled,  by  means  of  experi- 
ments on  the  living  human  body,  to  bring  most,  striking 
proofic  for  the  fnct»  discovered  by  >Schiiller,  which  were  mainly 
that  the  contraction  or  dilatation  of  a  vessel  in  a  certain  part 
of  the  body  was  accompouied  and  followed  by  a  coDtraiy 
behaviour  on  the  part  of  the  veaaeU  in  other  parta  of  the 
body. 

By   means   of  the   piclhysmogniph   I   have   nicceeded  in 
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yiroving  that  the  oontractiou  prodticcd  by  thermal  influence  in 
a  largr  vaio-iilar  diMrict  caiupK  «>ni|ienKatorial  dilatMlion  of 
the  vessels  in  other  part«  of  the  iKxIy.  If  a  person  is  plao«I 
in  an  rm)i(y  «itz  bath  with  one  arm  coiiRiicd  within  tbp 
|iler hyfiiiogniiih,  that  ini>iriinieiil  will  clc^tt-ntie  a  p.utvi-  which 
runs  almost  at  aii  equal  level ;  if  cold  water  be  now  rnpidl; 
poured  into  the  ImlJi,  the  curve  will  ixiddriily  n*e  to  a  ron- 
tiderable  height  at  the  moment  of  pouring  in  the  colder  fluid, 
a  ei^  tlut  the  volume  of  the  arm  hii»  received  a  corre»pondin|; 
Slid  it  Jon,  and  haii  displact-d  siilTirient  wat^r  ont  of  the  a{)]iaruiiu< 
to  cause  the  steep  ascent  of  the  ciu've.  The  volume  of  the 
ann  and  the  curve  tirtcing  cofTVfifKWHling  to  il  ke<-])  For  a  long 
j)eriod  at  nearly  f'ju;il  Icvi!. 


Fic.  SM. — Bcpnumlioe  th«  Tolsme  of  thr  ritrtii  mn  lirfiir*  kod  dorinjE  the 
CBntlniuMC  <tf  a  ■!(!  baUi  u  a°C.  ( l«H«  F.) 

A  glance  at  the  aecoinjianying  curve,  tbr  6r^  part  of  which 
na  taken  prior  to  the  pouring  in  of  the  water  into  a  xitz 
batb,  the  M-eond  after  it  had  been  lilled,  sllows  this  to  be  seen 
in  (he  clearest  manner  {lossibtc.  For  thii>  ifiiditcn  t[>CTeRSC  jn 
volnme  of  the  ann,  at  Ibe  moment  in  which  the  cold  utimulanl 
me<>tK  the  [lart  of  the  body  within  the  sitx  bath,  there  is 
probably  no  other  ex|>lanatiim  than  this^  that  the  mid  water 
hu  induced  an  excitation  of  the  vasomotor  nerves  in  relies 
relalion  to  the  senaory  nerve  endings  which  are  involved. 
This  excitation  e«u«e«  a  cniirraciion  of  the  vessels  in  a  district 
of  grvut  size,  the  blood  is  forced  oat  of  them,  and  the  mipply 
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to  thiH  district  is  aim  ohtilructeil.  The  necaaary  GOnaequence 
hereof  IB,  that  a  greater  amount  of  blood  is  directed  to  other 
viiwular  pruvincirs;  the  p«rtK  lo  which  thu  iiii-rea#ed  »ui>ply  «f 
blood  is  sent.  muHt  therefore  increase  in  voiume. 

We  were  iible  to  certify  tliat  hd  incnmse  in  Totume  took 
placid  during  the  cold  nitz  IviLh ;  the  fni-lin^  of  i>)i{>rK9«inn 
coming  on  at  this  moment,  the  aheration  in  the  heart's  actitm, 
the  somewhat  heightened  colour  and  tiirgescencc  of  the  face, 
and  the  feeling  of  heat  in  the  head  appearing  with  it  all  p^nt 
to  the  direction  of  the  current  of  the  bIfXHl,  under  the  condi- 
tions here  given,  being  towards  the  upper  half  of  the  trunk, 
including  the  organs  of  the  chest  and  cranial  cavity.  I*he6e 
grounds  forcre  u»  In  thi*  concUinion  that  it  in  priitcijuilly  the 
vessels  of  the  pelvic  organs  which  are  forced  to  contract  during 
the  cold  int.z  hath,  and  that  it  is  principiilly  the  ;iNlfimin;il 
organs  to  which  t,he  blood  suppty  is  re.-«trict.ed  and  fruin  which 
the  blood  is  displaced.  It  vas  only  possible  to  prove  «xperi> 
mcntallj-  such  an  ;u-tt(>n  on  the  part  "f  the  nitji  halhs  by  meaiu 
of  the  volumometer  ami  thermometer,  which  aimiilttvneoiisly 
show  aa  elevation  of  tenipemture  in  the  lutillaHnd  the  external 
auditory  meatus ;  and  I  think  it  will  not  be  out  of  place  here  lo 
mention  that  I  was  the  fir>;l  who  really  ever  brought  this  proof. 
The  optKwif*  e3t|»eriment  was  justt  as  snwesaful  and  predse  in 
my  hands,  and  this  lends  even  still  greater  weight  to  our  con- 
elusions.  In  this  case  also  the  volumetric  curve  of  the  arm 
wa»  taken  whilst  the  person  sat  in  the  empty  bath;  nt  a  fixed 
moment  warm  water  at  33°  C.  (SI.VO"  !■",)  was  poured  into  the 
bath,  and  the  previounly  continuous  volumetric  curve  exhibited 
■t  the  inxtantof  the  poiu'ing  in  &  veiy  brief  increase  in  the 
arm's  volume,  after  which  the  volume  of  the  immersed  jiait 
sank  for  a  considerable  period,  ultimately  to  remain  stationary 
at  the  point  of  reduction  thus  reached.  This  piwiedure  is 
shown  by  fig.  39. 

The  first  effect  of  the  heat  therefore  wiis^  corresponding 
to  the  experimfnts  of  Schijller,  to  cause  a  contraction  of  short 
duration  of  the  vc-*:^!!'  coming  under  the  action  of  the  thermal 
stimulant.  This  transil^ory  vascular  ooniraetion  must,  however, 
have  been  followed  by  a  vascular  dilatation,  called  forth  by  the 
vi»o-dilatory  intJuenoe  of  the  heat;  the  consequence  of  this 
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tlilutatiou  of  u  Urge  v-a^cuUtr  province  must  of  necessity  hare 
bt^t-ii  ail  innviLHcal  "upply  of  IiI<kk1  to  il.  I1ic  iiivrenfled  want 
on  the  one  side  cimld  only  be  compeniateii  for  hy  a  teBMrned 
supply  of  blood  to  other  parts  of  the  body,  and  this  altered 
diilribution  of  blixxl  \*  itiiulti  luanifi-st.  hy  lessening  of  the 
imroerwd  armV  volume.  In  our  lirst  experiment  we  hav« 
conwd  n  displiK^viiient  of  blood  from  one  part  of  the  body 
to  another  hy  inean«  of  a  thennikl  sliiniilu.4,  and  in  our 
ecrond  csperiment  we  have  attained  a  practical  draining  off  of 
blood  from  one  region  of  the  body  to  another ;  upon  the  whole, 
therefore,  we  havr  willed  forth  an  altrnitioii  in  the  distribu- 
tion of  the  blood,  although  perhaps  the  tension  and  |tressuire 


Ttii..  39. — SbuHing  Um  luluiuo  trf  llm  anii  Ufon  atui  iliiriaii  m  du  tatti 
ofSi^e.  (W-p.) 

comlilions  in  the  whole  <iys1ein  of  blood  vessels  may  not — taking 
all  iu  all — have  intdergitne  any  verv  mal-erial  altrnitious. 

If  however  we  di-sire  to  raiise  a  determination  of  blood  to  one 
arnlberpartaoftheb>Hly,it>i!iitMirf/i(ttv/«(i«m«iJfA(!yov>2  9U|i^fy 
to  Me  olhrr  oryana  hy  jfiat  »o  imuk,  ainee  the  total  amount  of 
blood  in  the  organiHin  mminK  about  the  same  within  short 
[teriods  of  time.  Itaiike  ha»  taught  un  the  value  of  thiN  altered 
blood  distrilnitifw  (or  physiological  processes,  it  being  the  prin- 
eipal  factor  in  the  alterationx  in  funiiiou  and  aetivily  of  the 

L organs.  He  brought  the  proof  that  an  interchange  exist* 
between  the  activity  of  the  individual  organs  of  the  animal 
body,  in  so  far  as  with  the  heightened  aeiivity  of  one  a 
uorrej4|>onding  diminution  must  take  place  in  the  activity  of  one 
or  of  all  the  other  organ*.  The  function  it«df  will  in  like 
- 
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iniuin<'rbe  altered  in  ratio  to  tli«  amount  of  blood  in  ilie  orgnn  ; 
lliK  fiinctJonat ing  or^tin  liecomeii  Tall  af  blood,  the  quiescent 
one  16  anspniic. 

Ill  tImM;  tuwH  uf  tlie  interchange  of  auUvit;  and  the  phe- 
nomena occuflioned  thereby— particularly  the  altered  Mood 
diotrthiilioQ — tberapi-usix  fincit  linflincnt  point*  of  vantage  for 
the  imppreasion  of  abnormal  nutritive  processes.  We  here  find  a 
basil!  for  well-uigli  pbysico-hydraulic  therapeutics ;  the  whole 
of  the  wx'wiled  dtjrivative  and  reviilsionary  mi?thod«  re»t  iijion 
the  principles  just  described.  For  inst^ice,  if  we  find  that  a 
(jiwamrd  process  depondti  upon  au  inoreaf«d  blood  supply  to 
Rome  organ  nr  other,  we  mu-tt  endeavour  by  dilatation  of  one  of 
the  X'aseular  prorinces  at  wjhil^  distant'L-  from  (he  diiteased 
organ  tu  diminiith  th«  amount  of  blood  nupplied  lo  it,  and  to 
cause  a  direct  diversion  of  the  current  from  it.  If  a  disea.<ied 
process!  depends  upon  a  diminished  blood  iiupply  to  nn  organ,  it 
will  be  our  cndi-avotir  to  direot  the  tendency  of  the  current  to 
the  aiupmie  part  bycallins  forth  \-aBcular  contraction  in  a  large 
vascular  region,  #w  ai  lo  dirrct  hlouil  to  the  (/iJ<*vritf>i  orv/ttH 
and  to  confine  it  there. 

The  r!<tntrnelion  or  dilatiition  cnutted  within  a  laiger  vjtseular 
district  by  Iiydriatic  procedures  will  also  make  itself  manifest 
in  other  ^-awular  regions  by  opposite  phenomena.  It  will 
not  be  (lit^eult  t<i  n]>]i]y  to  therapeiitii-al  ptir|Hiiic*  ail  tlie 
stimulant  actions  uf  different  tjemjienitures  deseribf'd  u])  to 
this.  Wc  arc  able  to  gain  absolute  intluenee  over  innerva- 
tion, we  can  eimtrol  the  eireiilatory  eoiiilitious,  locally  and 
generally,  and  not  alone  are  we  able  to  regulate  the  amount  of 
the  blood  supply  to  every  (Hirt  of  the  b'MJy,  but  also  to  influeooe 
the  rapidity  of  the  current;  we  can  aller  the  heart's  action  at 
will,  nnd  also  modify  ut  will  the  eondilions  of  pressure  and 
tension  in  the  8y«t«m  of  blood  vessele  and  in  individual  paito 
of  the  same ;  we  can  influence  by  these  means  the  functions  of 
the  most  varied  organs,  either  by  plus  or  minus,  in  (iiuiU  or 
tju.antu.rii;  and  we  ran  control  the  secretions  and  excretions  (n 
«Q  fiir  OS  they  depend  upon  innervation  and  circulation.  Mofit 
particularly  however,  we  gain  a  very  powerful  influence  over 
the  distribution  of  heat,  and,  as  n^gardx  the  latter,  we  are 
able  to  intluenee  organic  processes  of  the  utmost  importan 
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03  we  sliull  taoTK  cli-arly  (Icmonsl nttr  «h«n  trcatin([  of  tlir 
[irocM«eii  of  heat  regulation  further  on. 

{*)   Pf/rSlCAZ  ACTIONS  OP  DlPPfUtwr  TK.VPKItATVHK& 
pKPRtVATIOS   OF   HkAT. —  lllUT    Sl'l'PLV. 
One  of  the  most  wonderful  phcnnnit-iia  of  nature  is  the 
bparin]!  <£  thu  Iwdy  tviniM?nitiir«    towards   fxtcmai  thfrrnal 
conditions,  the  constancy  of  the  bodily  temperature  under  the 
most  varied   climatic  oonditiouK.     We  kuow   that  the  living 
wurm-bloodvd  animal  orj^nistn  reniainit  at.  almont  [ireciitely  the 
same  temperature,  whether  it  be  in  the  heat  of  the  equator  or 
in  the  cold  of  the  p"litr  riipinnn.     Thu  ninin  bodily  twupfmlunt 
of  man  and  the  wann-hlooded  animaU  amounts  to  about  37°  C. 
(98-6*  F.X  at   8  difference   in  external   temperature  of  very 
nwirly  fiO"  C.  (UIJ*  V.)     Sim-.;  thf-nt  can  be  no  doubt  that  tlir 
physical  laws  are  the  only  standard  for  the  living  animal  body 
also,  and   that   bodictt   of  diffori-nt   temperature*  coming   in 
contact  with  each  other  endeavour  to  place   themselves  in  a 
condition  of  thermal  equipoise,  we  muRt,  a«  a  matter  of  fact, 
not  be  surprised   at  the   Rrat  glance  that  the   body   remains 
at   exactly   the  same  degree  of  temperature,  notwilhiitanding 
that  in  one  cnse  the  medium  coming  iu  contnct   with    it   in 
perhaps  about  70°  C.  (15B°  F.)  below  it^  own  blood  heat ;  or 
titat  in  another,  the  tcmpemture  may  be  much  higher  than 
itj<  own.      Is  this  foot  in  hannony  with  tht?  phjsii-al  liiw  just 
quoted  concerning  the  equalisation  of  temperature  between 
media  in  contact  with  each  other  ?     Or  how  is  it  lo  be  explained 
that  Iho  cold  ini^iuni  does  uot.  cool  down  the  animal  body,  nor 
the  warm  elevate  its  temperature  above  the  normal  mean? 
Tile  rule  that  cold  will  lower  and  heat  elevate  the  trmperatiu« 
hold*  g>»od  also  for  tliir  living  w»nn-bk««led  iinimal  Imdy.     A« 
s  general  rule,  we  have  much  too  high  a  conception  of  the 
constancy  of  the  temperature  of  the  body  under  cold  and  warm 
inlluences;  only  within  r<>mi«rattvely  vcrj-  narr»w  limits  and 
tmder  very  favourable  conditions  is  the  l>ody  temjierature  ever 
in  s  pontiou  to  withstand  the  thermal  forces  bearing  U]>on  it. 

'  No  nuitt'T  how  rnunifold  the  mwoiurw  may  be  which  the 
nature  of  the  more  highly  organised  animals  ha:«  endowed  them 
in  order  to  enable  them  to  maintain  the  heat  of  their  own 
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interiors  against  Lbe  changes  of  externa]  temperature  as  much 
U8  ])ostiiblv ;  and  no  Duitt«r  how  well  they  majr  tuidersland,  by 
their  iniitinnt,  to  support  (hes«  measures — thuy  yet  only  fulfil 
the  requirempiit*  put  to  them  within  the  very  narrow  limits  of 
the  mo.ft  fnvourubK'  conditions.  Ik-yond  these,  us  a  matter  of 
fael,  the  native  heat  of  varm-blixKled  aninial»  i*  wanting  in  that 
renowned  stability  which  one  bus  been  io  the  habit  of  considering 
to  be  one  of  the  most  marvelb>UK  fat^ls  in  uatiire.  H  wim  already 
known  to  older  investigators,  aiicb  as  Edward  and  Legailois, 
that  this  tciupenituri.-  of  muiumuls  and  birds  did  not  under  some, 
circumittanees  withstand  the  influences  of  their  surroundu^H 
John  Davy  proved  that  the  temperature  of  the  warm-bloooifl 
aiiiinal  gains  about  0'6  to  l"  C.  in  the  trun>itiou  from  a 
cold  to  a  warmer  climate.  Under  the  investigations  of  most 
recent  date  however,  the  dogma  of  the  unwavering  constancy  of 
the  warm-blooded  animal's  temperature  has  totally  colla^>sed.' 

We  will  now  endeavour  to  show  that  the  constancy  of  the 
Istflv  teiiiiHrrature,  even  of  man,  really  only  exists  within  the 
narrow  bounds  of  favourable  conditions,  in  order  that  we  may 
deiiioniitratti  the  foundation  for  tbix  i]uot.ition  from  the  1(^H 
valuable  work  of  Adamkicwicz.  Senator  was  the  iiret  to  shoir^^ 
far  as  1  am  aware,  that  even  the  simple  uncovering  of  the  body 
at  a  room  temperature  of  14°  to  Ifi',  even  to  27°  C.  (80-6"  F.), 
sofficcs  to  reduce  considerably  the  temperature  when  taken  in  a 
fold  of  integument.  Kven  the  slight  deprivation  of  he^it  which 
may  be  caused  by  simply  undressing  in  a  room  heated  to  19*  C. 
((J6"2'  K.)  will  also  be  Jiuffiineul.  he  says,  to  bring  down  the 
axillary  temperature  ^permanently  after  a  short  elevation. 
Senator  arrives  ul  the  couelusion,  bused  upon  bis  eiperiments, 
that  constancy  of  the  temperature  within  the  axilla  and  also 
in  all  other  parts  of  the  body  under  the  same  conditions,  only 
takes  place  within  very  narrow  bounds  at  the  ordinary  t*mpera- 
tnre,  these  bmits  being  much  narrower  and,  at  the  same  time, 
situated  much  higho-r  in  the  range  than  we  are  usually  in  the 
habit  of  supposing.  The  range  according  to  Senator  is  at  the 
very  most  8°  to  10°  C.  only,  within  which  the  body — certainly 
without  external  assistance — in  capable  of  carrying  out  such  a 
regtilation  that  its  own  internal  heat  remains  a  constuut  one. 
Undressing  in  uu  ordinary  room  temi^erature  then  is,  according 
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to  Uiis  aiithM",  eaBici^Dt  to  disturb  tlie  balancv  of  licaU  It 
follows  from  tliis  that  the  iKxly  tenipcrnture  can  be  \erj 
tSfc\\\ai\y  influeniNMl  hy  c-lotliing. 

'  When  ire  axe  in  oiir  clotliiog,'  says  Ppttcakofvr,  '  we  are 
in  tliF  «am«  condition  iis  wv  «hoiil<l  Ik^  if  wi>  wit<>  nak«d  in  a 
paL'ific  atinoapliere  al  a  temperature  of  from  34°  to  30°  C* 
(75-2Mo8trK) 

My  expcritnunts  also  of  teitting  Ihi'  temjterature  of  the 
layer  of  air  between  the  sikin  and  the  clothes,  under  wry 
different  external  temperatures,  show  that,  at  fluctuations  in 
the  temfieniture  of  the  sunounding  medium  up  to  30°  C, 
(he  heat  inside  of  the  clothing  only  aliens  within  the 
compnnitivcly  very  narrow  limits  of  a  f«w  degrees  over  the 
greater  {lart.  of  the  surface  of  the  body.  The  temperature  of 
the  separate  climatic  region  between  thf*  skin  and  tht*  clotlicx 
Uicrefofe,  is  a  much  more  constant  one  than  we  at  the  first 
glance  might  suppose,  judging  by  the  great  difTi-Tcnce  of  tem- 
perature l>ctwi?i?n  the  bl'KKl  and  external  heat.  As  a  general 
rule,  the  temperature  of  the  blood  is  only  by  o°  to  8°  C.  warmer 
than  the  mean  warmth  of  that  layer  of  air  which  directly 
touches*  the  surface  of  the  body  when  clothed  appropriately. 
The  temperature  of  our  separate  climatic  region — the  hiyer  of  air 
between  our  clothes — depends  on  our  own  will.  We  voluntarily 
increase  the  covering  which  is  to  prevent  the  escape  of  our  ixidy 
beal  by  mi^ns  of  thicker  layers  of  clothing,  which  may  be  ali>o  of 
closer  texture.  *  Mao  owes  bis  rotative  couBlancy  of  tempera- 
tur«,'  wys  Samuel,  *  alone  to  Uie  grcflt  apparala  of  clothing, 
habitation,  artificial  heating  by  tires  and  stoves,  and  voluntary 
movements.'  He  tlicrcfore  rightly  1ay«  stress  upon  *tbe 
neoearity  for  placing  at  the  head  of  the  list  of  all  conditions 
Bubeervient  to  the  maintenance  of  life  that  of  warmth,  which 
b  even  nvore  imjiortant  to  be  attended  to  than  nourishment 
jt«e1f.  The  greater  portion  of  human  labour  is  devoted, 
directly  or  indirectly,  to  keeping  up  the  constancy  of  the  tern* 
peratore.  ^V'hen  we  boast  of  the  wonderful  property  posaesaed 
by  man  of  keeping  up  his  body  temperature,  alike  when  in 
the  polar  regions  or  in  tbe  tropics,  wc  do  so  having  made  a 
long  series  of  silent  presuppositions.  Man  is  obliged  in  older  to 
maintain  hia  temperature  to  jartakeof  Uttle,  which  must  at  the 
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Kuitiu  time  bt!  cold  whvn  in  the  tmpic^,  und  when  itt  the  north 
pole  he  niuKt  «M.  of  thftt  which  in  fat  and  hent-productive ;  whilst 
bis  clothing  in  summer  maat  bo  light  and  ii  good  conductor 
of  hftiit-,  it  must  in  winter  bu  hwivior  and  uoii-CMiiductivc,  His 
place  of  abode  must  be  heated  in  winter,  in  summer  it  raust 
Im;  kept  i-ool  and  ^hndj'.  In  cold  weather  he  must  kcirp  in 
active  motion  in  I  he  open  air,  but  in  xurnint^r  he  mast  avoid 
every  exertion,  otherwise  we  can  be  accountable  for-nothing ; 
and  it  may  hjippcn — inde<*il,  it  not  t.iMi  M-Klom  doi-a  happen — 
that  his  limbs  become  stiff  in  winter  and  that  he  ctwnpletely 
freezes^  or  loses  his  life  by  sunstroke  in  mmmer.  In  other 
wordit,  our  much  adinireil  normal  tt?ni|«Tat.ure  is  only  an  arti- 
ficial proflnction  whifh  requires  to  be  carefully  generated  and 
cared  for.  The  fact  that  wo  have  successfully  rannugeJ  to  turn 
our  natnml  deficiency,  the  congenital  want  of  protetHion  against 
cold,  into  a  peculiar  Hui>eriority  of  man  over  animals  by  ci-cating 
arliticial  prott-ctiou  according  to  his  solid  requirement's  Aoe* 
not  alter  our  t-ondltion  in  the  slighte^tt,  so  long  as  we  a\'ail  oui^ 
selves  of  this  protection  more  or  less.  It  is  that  necessity  of 
life,  the  miiinteiiance  of  the  body  heiit,  which  has  necessitated 
pergonal  clothing,  the  iiermanent  appropriation  of  things  of  the 
external  world  for  our  own  person,  and  thereby,  the  beginning 
of  private  projierty  even  under  the  most  primitive  conditions  of 
estate.  The  differences  in  the  magnitude  of  this  necessity  of 
life  form  the  existing  most  nidi«il  und  instnnrtlve  varietiv* 
of  character  between  the  people  of  the  globe,' 

It  must,  be  oiy  endeavour  in  physiologic-al  as  well  as 
patliologieal  investigation  to  fiilhom  the  physical  ua,ture  of 
individual  processes.  Similarly  our  endeavours  in  therapeutics 
mu$t  be  directed  to  the  explanation  of  our  results  by  directly 
phyiiicid  actions  in  order  to  reduce  them  to  the  lawful 
principles  of  natural  science,  and  not  attribute  them  to  mere 
accident.  Heut  is  one  of  the  most  essential  conditions  for 
the  inanifestjition  of  the  vital  phenomena,  and  ita  origin 
is  referable  to  vital  chemical  and  physical  processes.  Local 
as  well  ns  general  %-ital  phenomena  are  bound  down  to  a 
certain  degree  of  temperature.  I^ocal  and  genera)  tempera- 
tares  which  are  either  too  high  or  too  low  will  cause  very 
profound  alterations  of  the  local  as  well  as  general  nutritive  and 
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metabolic  condition*.  Ijoirering  the  temperature  loolly  or 
geaerally  vil),  upon  the  whole,  delay  tisttiw  nietaboliam  aiid 
slacken  tlie  ceil  formiUioii  or  prevent  it  altogether.  Cell  life, 
cell  proliferation,  cell  dirision,  and  cariocynesifl  are  all  dcbtyod 
by  cold.  The  reverse  may  gfjtfvaUif  be  expected  from 
an  fiecation  of  local  or  gfnenU  temfterattire.  The  qaesljona 
iindt-r  dtscnssjon  then  will  be,  to  ehow  whether  we  caii 
alter  thft  local  or  general  tumpciature  by  local  or  general 
cooling  down  or  iramiing,  and  whether,  by  meana  of  our  inter- 
ference, wc  can  overcome  those  processes — which  have  yet  to 
be  discuiiited — which  keep  the  body  and  its  individna!  part«  at 
an  equal  temperature  and,  in  a  measure,  protect  i(  ngitinxt 
attat-kn  by  climalt-  and  t«taperaturc.  We  must-,  firai  of  all 
then,  show  that  the  phywcal  \xk*  aI»o  apply  to  the  living 
animal  orgattinn,  and  that  we  are  able  to  alter  the  tcitt[K-rattire 
of  the  body  ilikI  it«  parts  ju£t  as  wc  plnuc  either  by  depriving 
it  of  heat  or  increasing  the  hi>at  irupply. 

There  is,  firstly,  no  doubt  that  media  of  different  tempera- 
tures coming  in  contact  with  the  warm-blooded  living  animal 
body  endeavour  to  place  themselves  in  a  condition  of  thermal 
equality  with  it.  Therefore,  when  we  bring  a  colder  or  wanner 
medium  in  contact  with  the  wann-bloudcd  living  animal  body, 
the  latter  will  either  give  up  heat  or  take  it  up;  it  will,  in 
bet,  be  either  cooled  or  heated.  This  incontestable  fact  lias 
called  forth  the  mott  i>erver8e  contradiction,  opinions  thereon 
(till  being  diametrically  opposed  when  the  question  is  asked. 
What  alt crnt ions  of  t«mp<-mtiire  in  the  interior  of  the  body  and 
in  the  deeper  structures  acted  on  will  be  produced  by  beat  and 
cold?  The  human  or  animal  living  body  is,  namely.  Ie«a  cooled 
down  by  cold  and  less  hfalttl  hy  warmlh  than  would  correspond 
to  the  simple  physical  eonditiona  of  the  media  tODcliing  coch 
other.  The  effect  of  heating  nod  cooling  down  is,  in  tlu;  living 
body,  not  such  a  one — as  might  be  exjiected  from  the  measure 
of  the  pliysiieal  conditions  of  temperature  and  sijte  of  the  body 
alone — as  it  would  be  in  the  case  of  a  lifeless  body.  Who,  in 
children  and  adtdts  whose  handa  had  been  ex]Kj«ed  for  a  long  time 
to  the  most  extreme  degrees  of  cold,  has  not  seen  the  handa 
become  snbjeetively  and  objectively  warm — ay,  even  burning 
hot  ?     Suppose  you  were  to  bring  a  piece  of  ice  in  contact 
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with  the  body, you  would  never — no  roaU«r  how  long  the  i«irt8 
remained  in  contact  with  each  other — ^be  able  to  bring  about  u 
complete  balance  of  temperatnre  between  thera  »o  long  »»  you 
did  not  di-ntroy  the  lifi-  of  the  particular  part.  The  living  part 
wilt  always  have  the  higher  temperature,  and  remain  so,  the 
heat-abstracting  medium  the  less.  Heat  another  part  of  the 
body  by  mcim*  of  iKHdtices  or  hot  fomcntiitiiMin.  and  you  will 
find  that  there  always  emtfl  a  difference  in  tem|>erature  between 
the  warmiug  Hubstuncc  and  tin;  !n]icrficicB  of  the  body  so  long 
aK  life  iK  not  completely  extinct^  and  the  part  of  the  l)ody  will 
he  of  a  lower  temperature  than  the  heat-conducting  agent. 
Hvnct!  we.  muist  maintain  for  (hi'  livlwj  anlimd  tm/anijim  that 
ii  poeseasen  the  capability  of  heiny  tvarmed  niul  cooltil  doton. 
Lot  UB  consider,  for  iuittauce,  pjirtx  which  aro  exposed  to  extreme 
thermal  influences  more  closely,  and  we  will  observe  a  part  al 
cue  time  high-coloured  and  sonicwhat.  swollen  i  we  at  once 
recognise  that  the  blood  supply  to  it  ba^  become  increaited, 
that  all  the  veesels  are  dilated,  and  that  the  part  is  more  suc- 
culeid.  Very  often,  howi-ver,  we  will  find  the  opposite 
phenomenon.  There  are  individuals  in  whom  it  is  impoiiidble, 
notwitlii^tnndiiig  that  an  adequate  heat  supply  has  been  kept 
up,  to  rejttore  the  natural  heat  to  the  [lart.  for  hours  after  cold 
has  been  allowed  to  operate  upon  certain  peripheral  regions  for  a 
]>erio(J  of  longer  or  shorter  duration.  Tln-jm  usually  jicripheral 
parts  have  a  deadly  pale  colour;  they  are  as  though  ohrunken, 
objectively  cold  us  marble,  and  cause  in  the  subject  a  fe«ling  of 
teuHion  and  drawing  logH.lier  which  may  become  even  jiainful. 
Thus  we  tind  cold  at  one  time  pmducing  direct  rednew  and 
dilatation  of  vesxcls,  causing  congestion  and  fluxion  to  the  organ 
affected  by  the  stimuluH,  whilst  the  same  stimulation  at 
another  time  is  followed  by  ;m  intense  vascular  contraction  or 
fi|)iiiim,  which  can  almost  completely  check  the  oirculatiou  in 
the  affected  part.  In  the  first  case  redness,  succulence,  and 
warmth  appear  in  tlie  parts  Kuhjet^tinl  t^  the  Mild,  eirber  during 
its  application  or  shortly  afterwards;  in  the  other  the  part 
mnains  for  some  time  ]>alc  and  cold,  and  (he  arterial  spasm 
continues  even  at  a  high  temperature,  so  that  disturbances  of 
nutrition  follow — as  in  complete  suspc-nsiun  of  the  circulatiou^ 
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«nd  t)ier«  iiia;  be  even  dry  gangrene  of  the  parU  in  extreme 
degrees  of  contraction. 

Bnt  liml  uIko  h  itble  l»  entire  nrterial  spasm,  although  lr«8 
often,  yet  it  mostly  causes  dilatation  of  the  vpiwelB  and  accelera- 
lion  of  the  circnlntion.  If  we  heair  in  mind  llie  aetion  of  the»e 
circulatory  conditions  ayiaa  the  local  tcmperHture,  we  will  be  able 
to  understand  why,  when  nn  itdiiiiia'e  inlliifnce  is  allowed  to 
act  upon  the  blood  stream,  cold  ttende  down  the  local  lempeni- 
ture  much  less  than  the  physicul  eniidititrn*  ix'tiairc,  and  why 
heat  elevates  the  temjterature  much  less  than  it.  ought  lo 
acoortltng  to  the  same  physical  conditions.  Vi'e  see  therefore, 
that  Ihi;  te>ii{H-niluri>  of  each  individual  part  of  (hi;  body  is 
directly  dependent  upon  the  circulatory  conditiooa,  dependent 
indeed  to  such  a  degree  that  the  local  temperature  is  con- 
trollwi  niiicb  m<)re  by  tlit?  iittivity  of  the  circulation  than  by 
that  of  the  media  surrounding  it. 

With  every  wwve  of  blood  conducted  to  the  part  required  to 
be  cooImI  down,  a  wave  of  heat  is  conducted  U>  it  iih  well ;  this 
wave  of  heat  compensates  for  n  \)nrt  of  the  heat  abHtraeli^  by 
tiie  eooling  medinm,  it  prevents  the  too  rapid  sinking  of  the 
temperature  of  the  tissues  affected,  and,  furlheniiore,  it  ]>ri^ 
rents  the  cooling  pixx-css  from  cxij-ndiug  too  deeply  towards 
internal  organs.  As  soon  as  the  blood  wave  has  given  off  a 
portion  of  its  heat,  it  returns  to  the  iiilomal  organs  well  co<>b-<l 
and  makea  room  for  a  new  warm  blood  wave,  from  the  heart. 
Tbe  opposite  roU*  will  bo  undertaken  by  waves  of  bhxxl  and 
heftt  when  tben^  is  peril  of  over-ln-ating  the  body  as  it  coiucm 
in  contact  with  higher  temperatures.  In  this  case  the  blood 
wave  with  ita  comparatively  low  temperature  will  act  as  a 
cooling  agent.,  and  will  conduct  u  part  of  the  heat  applied  from 
the  affected  part,  distributii;g  it  over  the  whole  organism  and 
thereby  lessening  the  local  injury ;  by  simultaneously  increas- 
h^  the  diwhitrge  of  heat,  at  other  points  or  by  other  collatemt 
mesna  it  diminishes  the  danger  of  ovcr-heitting.  This  is  one 
of  the  physiological  processes  which  delay  or  check  th«  too 
lapid  [tenetration  of  cold  or  lu«l  to  the  inner  organs.  The 
nucular  spasm  too,  which  was  described  as  resulting  from  cold 
and    which    completely   checks   the    circulation   in   a   cooled 
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orfpio,  belongt  to  the  liitt.  of  8Hf<i>giiiird«  which  the  body  ])o«seM09 
ngikinot  the  attacks  of  temperature.  Oi^oic  tissues  io  tliem- 
wlveg  arc  b(u)  conductor*  of  hoat ;  organic  fluid*  however  con- 
duct it  somevhat  better.  If  now,  a  good  conducting  fluid  b« 
caoKd  to  circulate  clocc  to  a  cooling  body,  it  muvt  be  cooled 
down  by  tho  ialler  and  rt^tiirned  to  the  inner  organs  at  a  tower 
temperature,  and  cool  them  down  also.  Should  however  the 
circalatioQ  be  suspeiidfd  through  arterial  s^mitni,  the  beat- 
abstnu^tiiig  nitdiuni  will  only  cause  a  lix^il  reduction  of  tem- 
perature by  obliquely  carrying  away  some  heat  through  the 
badly  conducting  tlsaues.  The  blood  stream  does  not.  eome 
into  direct,  contact  with  the  heat -abstracting  medium ;  it  iit 
protected  hrom  lose  of  hcut  by  the  arteiial  spaam. 
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LouL  Refrigeration. — Ix)CAL  El-evatios  ok  Tkjiferature. 

From  the  i-xjieriraenta  of  niunerouR  investigators  we  gather 
that  wc  are  in  a  |tosition  to  control  the  local  temperature 
of  a  part  of  the  body  at  will  into  the  very  depths  of  the 
tiesaes,  by  means  of  tJie  local  application  {of  which  we  shall 
speak  finit  of  all)  of  different  temperatures.  Esmarch,  in  par- 
ticular, has  shown  beyond  doubt  that,  by  cooling  down  of  peri- 
pheral parts  of  Bufficient  duration  we  arc  able  to  lower  their 
temperature  down  in  the  very  cavities  of  the  bones  by  many 
degrees,  whilst  Schlikoff  showed  that  we  can  produce  powerful 
alterations  of  temperature  in  the  depths  of  the  trunk  and  in 
the  organs  therein  situated,  by  acting  from  the  upper  surface 
of  the  body.  The  process  in  a  local  cutaneous  refrigfrat  ion 
miiy  perhaps  consist  in  a  primary  ana<mia  of  the  .*kin  and  a  col- 
lateral reHex  hyptTfi-niia,  brooght  about  through  the  nervous 
system  in  the  muscles  situated  beneath  the  jiart  cooled  down. 
This  muscular  hypenemia  prevents  a  too  rapid  penetration  of 
cold  to  the  inner  organs  by  increaiing  the  supply  of  warm 
blood  ;  probably  also  by  the  increased  formation  of  heat  there 
and  then,  which  8ignifie:<  increased  local  tisane  metabolism, 
and  protects  the  organs  up  to  a  certain  degree  from  exten- 
sive cooling  down.  From  this  process  also  may  be  deduced,  in 
che  simplest  and  most  natural  manner,  all  the  phenomena  of 
the  go-called  reaction  against  and  following  cold  impressions. 
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Summed  up  then,  cold  and  warm  local  appUcations  bring 
about — 

1.  A  ooolJDg  (lovu  or  wiirtuing  of  th<^  niriace  of  the  pBit 
broug^ht  in  contact  with  the  thermal  medium,  which,  if  the 
application  be  of  sufficiently  long  diinitii>n,  will  make  the  tcm- 
pc-.niture  Almost  tlu-  imnie  as  iJiat  of  the  mediniii  in  I'ontnd. 
The  eurfiic«  temperature  always  lemaitis  eomcwhut  higher,  no 
matter  how  intense  the  eooHag  doim  a«  long  aii  it  dotn  not 
destroy  th«  vitality  of  the  part ;  and  in  like  manner  it  remainti 
somewhat  lower  when  applying  heat,  provided  this  in  not 
excessive  and  incoinpiitjble  with  life. 

2.  Local  refrigeration  and  heating  do  not  alter  the  general 
body  tcmpt-rature,  or  at  Iwut  only  inconsiderably,  even  after 
very  prolonged  action,  provided  the  region  of  application  does 
not  UDOont  to  a  quarter  of  thv  KUpi--rticti'«  in  extent'. 

3.  Every  part  of  the  body,  no  mutter  how  deep,  may  b« 
th<Hioughly  cooled  or  heated  cither  by  refrigeration  or  heat 
supply  of  sufficient  dutatiou. 

4.  Heating  and  cooling  down,  after  reduction  and  elevation 
of  temperature,  follow  all  the  more  rapidly  the  higher  or 
lower  the  surrounding  tetnperatureH  arc  after  the  thermal 
interference. 

5.  The  intensity  and  duration  of  heat  abstraction  and  heat 
nipply  stand,  th«  former  in  direct,  the  latter  in  inverse  pro- 
portion to  the  promptitude  and  degree  of  the  following 
reaction. 

t>.  The  bearing  alao,  after  thermal  interference,  is  of  in- 
fluence upon  the  more  rapid  or  gradual  appearance  and  ex- 
lent  of  the  reaction.  Active  and  passive  movements  of  the 
particular  part  bring  about  more  rapid  refrigeration  or  recovery 
^  warmth  than  rest. 

7-  Individual  conditiontt,  particularly  of  innervation  and 
circulation,  are  of  great  influence  upon  the  reactionary  proce^s^s 
after  thennal  int«rfereuce. 

8.  In  local  beating  the  surrounding  part«  become  cooled 
down ;  in  local  refrigeration  the  surface  becomes  warmer- 
symptom  of  altered  heat  disttribution. 

We  already  know  that  cold  and  heat  locally  applied  influ- 
ence the   innervation  and    circulation  in  a  definite   manner. 
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The  local  alt«ration»i  of  temperature  of  the  tissues  will  also  be 
of  great  iul1iienc«  upon  the  local  procA(i«v«  of  nutrition. 

Metabolism  is  delaj-cd  in  the  cooled  tiiunea  and  accelerated 
in  the  heated  onc«,  as  hiu  been  alrt^udy  pointed  out  above. 

iDflammationH  run  a  considerably  kIovtit  und  milder  coutdc 
in  the  cold ;  this  has  been  experimentally  proved  by  S»mtu>l. 
The  inflammatory  phenomena  art- checked  in  their  development 
by  cold,  partly  through  the  slackening  «nd  leiiweDinfr  of  the 
blood  stream,  partly  rI«o  by  the  reduction  of  temperature 
itself. 

The  chemico-physical  and  the  ultimate  vital  procenRes  are 
alwav'i  bound  to  a  certain  tempcniture ;  they  arc  delayed  by 
fiwliiig  down,  perhaps  in  some  respeclsi  f^uite  nUHjwnded,  and 
are  certainly  promot«d  by  elevation  of  temperature.  Experi- 
ment te:»'he«  ut  that,  the  procfi"*  i>f  diffusion  between  fluids 
rhi-mically  diflerent  and  endosmo^iFi  and  exo>imo«is,  underg;o  the 
greatest  changos  after  alterations  in  temperature  according  to 
qiufU  and  quaninm.  Kxudalion  and  !)iipjiii ration  decrease  in 
the  cold,  the  pus  ln-twrnes  thinner,  more  serous,  and  poorer  in 
pus  cells.  Ob  local  kmting  mippuratioit  beaimfn  mwne  jtro- 
fuse,  and  the  pits  vnll  be  richer  in  cell*.* 

Ksmarch  has  drvwn  nlt«ntion  tu  the  lessening  and  preven- 
tion of  chemical  decomposition,  and  the  delay  and  avoidance  of 
fermentation  and  putrefaction  in  the  cold  and  their  aeeeleration 
by  heat;  also  to  the  signiticance  of  these  facts  for  the  treatment 
of  wounds,  ulcers,  and  zymotic  procesEes. 

'  The  imporlnnuc  of  tliU  pulhologicRl  f»ci  i*  "itleily  tgnor^,  •vnn  at 
the  ptescnl  time,  hy  the  nuiacroiin  iqrgpoin  w!m  bI.  once  spply  a  ponltlca 
wlien  iin  inflsmmslioii  t'flKili*  to  muku  itwlf  Bpparent,  Tlifi  lftl«  l*l«fWMr 
Huvti^r'f  dictum,  'tliat  llin  [mnlticv  h^  (Uaappcmred  Imnj  iiirgical  pntMi<w,' 
will  rmjolrc  a  Ioiib  time  lo  bBooinn  si/aii  aa-ompU  in  Grtol  DrltAin:  klthoogh 
It  miuil  tm  cvi<lciit  lo  Ihc  vpricit  tyio  i\\»i  ri-tii>tuti<>ii  uf  an  iiilhuiiinalioQ 
inu>c  bo  infinilGly  prefciablv  to  tumiinntloD  fn  alwevnt,  irliich  will  t>*  (li« 
natuntl  cuniiHjaeiiue  i>I  puuIUdng.  rcrhapi  thn  dioad  iMt  the  Uooel  ni^l 
no  luu^r  iHi  r«qn!ml  aod  OiIj«11u'h  oucnpUion  thu*  bs  g«iic,  dctMS  inaDj 
ottivtiviitR  HO  brilliant  (DrpMni  f coin  aoi'cplin^  the  inevliabln  atid  imooncinK 
Llint  old  womitn'i  remcly,  the  linacril  diiihI  {wultiuH  of  our  anceitor*.  Let  it 
howcrer  bp  well  uudentliKxl  IhiU  ibU  dcxv  not  apply  lo  the  ouni  in  irtilch 
wiirm  iipjiIiiMiiioiiB  ftn;  tmlioaUil,  amongst  which,  of  coiirw,  l.ho  imiillico  in»y 
find  a  pittcu ;  tlit'y  Jttv  >uni(iie[itly  treated  of  in  Iha  text  Tiirllier  on  l«  Knder 
a  (llitrcaMlon  lu  to  their  morila  in  oii-dical  or  lurgiKal  prartloe  hei«  an- 
DMCRiatx. —TaAsaLATDiL. 
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The  Bccflerut  ion  or  tissue  metaboliam  daring  thv  rcac- 
tionarj  period  following  local  tempt-raturc  reduction,  and  its 
slackening  after  elt^valiona  of  temperature,  ft-ill  Jiiw  6nd  tlicre- 
peuticiil  ii]i)>lieatioa  and  eiitioiatiuii. 
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That  which  has  been  said  concerning  local  cold  and  warm- 
iog  inflaonocs — namely, that  tliey  finally  iniccovil  in  overcoming 
the  local  automatic  opposition  of  the  living  body  1o  interfenmce 
by  temperature — is  iilso  true  couceming  attacks  upon  the 
genend  tehijierature. 

The  protfclivea  acting  autamaHeally  agaitui general  lower- 
ing of  t}<«  body  temperature  consist  in — 

I.  A  falling  of  the  temperature  of  the  aur&c»  of  (he  body. 
By  this  (ocanii  iHctiu»cd  a  leii»-niiig  of  the  heut  teniuon  between 
tbe  skin  and  the  heat- abstracting  medium  in  contact  with  it; 
therefore,  according  to  phydcal  laws,  tbe  loss  of  heat  is 
diminished. 

3.  l<imi(alion  of  tbe  cutaneous  cttvulal.ion.  A  colhiteral 
hypem^mia  of  the  layer  of  muscles  enveloping  the  whole  body 
is  tbf  rc»ult  of  thia;  wlu-rea*  the  fomicr  u  folloncd  by  a 
ICMened  l(H3  of  beat,  tJie  muscular  layer,  which  i^  richer  in 
blood  and  thcrefoR-  ulfro  wunucr,  prvvcut«  too  deep  and  facile 
(leuvtiatiuu  by  the  cold  to  the  internal  organs. 

3.  The  temperature  elevation  of  the  muscular  layer,  which 
is  recognised  by  the  riring  of  the  axillary  lompcmturc  during 
heut  abiflTaction,  is  caused  by  thermal  reflex  in  addition  to 
collateral  hyperemia.  Whilst  cold  ini])ri.>«8ions  call  forth  a  con- 
traction of  Ihf!  cutitneoiiit  vexttel^  their  inllnenoe,  ajt  in  proved 
by  the  es]>erimenls  of  various  investigators,  appears  to  con- 
sist in  a  dilatation  uf  tbe  mTi»cubr  venselM. 

■i.  Thin  imreased  qnanlily  of  blood  in  the  mnscli-s  apjienrfi 
also  ID  give  rise  to  an  elevation  of  tiic  beat  production  within 
them. 

Thtr  iinwt  powerful  safcgUHrd  against  very  rapid  penetra- 
tion of  the  cooling  proci^-itK  to  the  inner  orgiius  is  this  heat  pro- 
ducing muwiilar  tayi-r  which  stores  np  the  heat  as  a  Inilwark, 
encomposaes  the  intestines,  and,  itself  a  very  bad  coodnctor  of 
V.  EB 
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beat,  is  \a  iidditivn  covered  by  the  budly  cvaductiugf  bloodless 
akin. 

The  saffipiMrda  whick  act  mitomatically  agaiiut  impreseion 
fcy  h^it  ari"— 

1.  Dilatation  of  the  out^ieouH  ve«aeli)  nnt]  .i£ccIeraLion  of 
tbv  cin-ulatJun  tbrougb  Llii:  skio  and  subcutaacous  ccUalar 
tissue. 

Ae  soon  as  a  medium  which  is  wnriiicr  than  either  skin  or 
blood  coints  iti  contact  with  thL-  surface  of  the  body,  the  cuta- 
neous vesseU  l)ecoiii«  dilntftd,  thf^t  d  re  illation  in  the  skin  if 
accelerated,  and  Becrotion  by  the  dermal  organ  set  a-goiDg. 
Th(.Tfbv  fhir  giviiifj-iiflf  of  hfiit  by  IIk-  »kiu  is  iu  the  m-st  in- 
stanct;  increased, the  bloinl-wiuiii  sweat  wliich  is  dei>08il«d  D{K>n 
tJic  liurfacc  of  the  skin  will  evaporate  under  fiivournblc  condi- 
tions, and  in  this  inanntrr  di-privc  the  budy  uf  great  quantities 
of  heat. 

The  blood  circuktinH  in  thi'  skin  ie  cooled  by  the  owcal. 
secretion  and  evajiorat inn,  and  therefore  retnins  with  a  lowered 
tempL-rattirc  Ui  tht-  inner  organs  to  prevent  their  over-heating. 

2.  If  the  action  of  the  heal  be  earried  on  utill  further  thej-e 
will  be  a  liirge  ((uantity  of  blood  retained  in  the  skin  through 
iho  111!'!*  of  Irniinity  of  tho  cutaneous  vcjusels,  tlie  cutamwus 
oircnlation  will  be  slowed,  and  the  blond  which  was  warmed  at 
the  surface  will  thus  he  prevented  from  returning  to  the  inner 
organic  and  hi-iilinfj  llieiii. 

3.  Through  the  increased  aceumnlation  of  blood  in  the  skin 
a  diminished  ipiimtity  of  l>]ood  only  rcmiiins  in  tin;  inner 
orgaim;  tlu-ir  iic^tivity  i«  lowcrt^l,  anil  with  it  tin-  production  of 
heat  as  well. 

In  all  these  processes  a  prntvclive  inechiiiiisTn  against  the 
too  rapid  penetration  of  heat,  to  the  ind-rnal  organ*,  and  against  a 
t«o  mpid  elevation  of  the  body  t-empcrature  by  caloric  infiucnceM, 
id  III  be  soiiglit  for,  and  it  consists  in  tln^  ii tUamatic  (Ufmce 
which  the  living  animal  organism  oflers  to  heat. 


(JUA.VTITATIVE   ESTIMATIOX   OK  THE  MAfiXITUDK  OF  TnE   IIE4T 

Loss. — Heat  Kegulation. 
It  must  have  become  apparent  to  us,  from  even  this  theo- 
retical consideration  of  its  imjiortance,  bow  great  a  part  the 
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cutaueoof  circulation  must  play  in  the  resiBtance  of  the  body 
to  colli  Rud  lii.-«t.  Only  a  quaniUative  int>estigation  /u>tvet>er 
into  the  dij^erenee  in.  the  amount  of  tfu  heat  given  oj^,  aecordf 
ing  to  Utf  atterintf  circuiator^  conditions  of  the  skin,  could 
ffive  u«  a»y  idfu  of  the  rtal  mtfnificance  of  the  cutajifou* 
dreuUition  for  Ike  heat  eeoiiomy  of  the  body. 

I  iiavc  niiulv  iiii  attempt  to  ii«.-crtniti  llie  atnoiiitt  of  beat 
giren  off  directly  by  the  ^kiu ;  th^  principle  a|ion  which  I 
undertook  tofiiul  out  the  amount  of  the  heat  lost  by  the  attrfaee 
of  the  ImhI'J  wa*,  the  meitsnn^ment  of  the  amoKHt  of  he^tt  which 
the  Kkin  had  to  give  off  in  order  to  warm  a  quatUity  of  air  of 
known  volume  within  a  certain  time. 


For  this  pnrpoK^  I  had  two  wooden  boxes  conrtnieted  with 
wullti  »;]Hu:at4.-d  from  each  other  by  im  airivntaiuing 
toF  6'",  as  air  i*  a  very  barl  conductor  of  heat  (nee  figti.  40 
ftl ).  These  boxes  of  cube  form,  enclose  by  five  sides  an  air 
of  .'iO  c.i'in.  in  voliiiiic.  Thu  wtsth  Hide,  which  at  the 
mme  time  fomis  the  luue  of  ibe  box,  ia  open.  Piercing  the 
double  walls  of  ihv  bos,  two  (honnonictcm  arc  inwrted  by 
tbeirbidb*  into  the  cubical  airatince.  Tht?  verti<3il  ihermoiiieter 
(l)  is  tiled  CD  that  itc  cylindrical  mercory  holder  ends  4'"  above 
the  level  of  the  ojh-h  stirfiici^  of  (he  air  Kjince.  The  m.'cond 
tlicraioinctvr  (b)  pofl.ie.sne.t  a  mercury  holder  which,  from  th<; 
Mkle  down,  is  bent  oB'  at  an  obtuse  angle,  and  is  then  coiled  op 
like  a  snake,  the  coil«  lying  on  the  8am«  level ;  litis  thcnno- 
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meter  it  somcwhiit  niovuble  up  und  down.  Tlie  square  eotrance 
to  the  cubical  air  spiiw?  vticliwed  by  i\w  four  double  walls  (o) 
moafuri^a  exactly  15  D  cm.  In  order  to  prevent  the  waults 
from  being  rtinturlieil  by  the  i-vaporaUun  or  condcnsatioa  of 
perxjii ration  or  tninspirL-d  water,  I  cover  the  ojien  side  of 
the  air  njiacr  wil.b  iin  im]>iTi[icablc  incmbrunc  of  the  very 
finest  guHajHrniba  tissue,  iiumcTOiw  control  vxpurimvnts  having 
iionvinced  mo  that  such  a  covering  when  closely  applied  t-o  the 
skin  at  cvl^ry  ]ioiut  doi-x  uol  nialeriallj'  iiUor  the  radiation  of 
heal — il  may  perhap,-",  on  I  he  other  hjind,  increase  it  by  a 
small  amount.  Thig  hsirmoQises  with  the  fact,  discovered  by 
Laschkii.-wilsch,   ICdetihuiKen,  and   others,   that  impermeably 


tib. -11. 

covering  i\w-  skin  or  varnishing  it,  will  elevate  the  radiation 
pf  lutat  considerably. 

The  iipjilication  of  the  apparatus  just  described  it  now  as 
follows  : — 

The  tcinjjeraHire  of  the  rof>m  and  of  the  air  space  of  the 
box  (which  for  the  future  we  sb.-iH  call  the  caloriinvtcr) 
having  been  taken  and  noted,  the  calorimeter  is  so  placed 
upim  the  skin  that  the  gutt^-ipcix^bii  mi-mbranc  everywhere 
lies  evenly  upon  it.  The  whole  calorimeter — which,  in  order 
to  lessen  tlic  radiation  and  to  better  isolate  ito  air  from  the 
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iitrmiiiKlmg  I  em  pe  ratline,  it  is  adrimblc  to  norer  vilh  difTerent 
layers  <if  laid  conductors,  e.g.  cotton  wool,  flannel,  and  silk — 
is  then  tajiidly  strapped  by  a  ginllp  to  (hw  ynxi  of  iLo  body 
whose  hfnt  nidintion  it  is  intended  to  teal ;  finally  the  thermo- 
meter vrith  the  coil  is  profsed  down  ui>on  the  skin  by  pushing  it 
gently  forwnrd.  At  certain  definite  intervals  the  wnniiing  of 
(he  cubic  air  space  is  now  read  off  the  vertical  thermometer 
imd  noted.  At  th«  close  of  th«  trxpcrimcnt  tb<'  tenipiT»ttirv  of 
the  cutaneous  surface  which  was  tested  may  be  read  off  the 
coiled  thermometer. 

Since  the  content  of  the  cubic  air  spat-e  of  my  calorimeter 
is  a  knoFwn  quantity,  and  the  tem)>oniture  of  the  air  within  it 
m*  noted  before  jilaotng  the  apjiaratiis  u|>oii  thvNkiii, and  stnee 
also  the  air  space  has  a  measured  base  of  regular  form,  it  is 
poesible  to  calculntu  a|jproximately  from  the  observation  of  the 
heatjng  of  tli«  air  spacf  how  great,  was  the  ninuimt  of  heat 
given  off  by  the  tested  and  measured  cutaneous  surface. 

If  I  now  wishcii  ti^i  aricertuin  whetlicr  ony  imprcs^iou  upon 
the  skin  would  cause  an  alteration  in  the  amount  of  hc»t  given 
off  by  that  organ,  I  made  an  impression  after  the  removal  of 
the  first  (ydorimeter  with  wlurli  th«  mdiatton  from  the  skin  had 
been  ei^timated  previously, and  now  placed  a  second  calorimeter, 
prepared  in  the  same  manner  as  the  first  before  commencing 
opcrnt.ii>iiR,u[Min  the  Identiral cutaneoti«  xurfuce,  sons  lo estimate 
renewedly  the  amount  of  heal  given  off.  In  the  course  of  other 
experiments  I  have  simultaneously  tcst«d,  on  symmetrical  parts 
of  tile  body,  the  heat  dixi-hargit  from  a  jKirlion  of  Ihe  cutaneous 
Kur&ce  in  a  normal  and  in  an  abnormal  condition  rea|>ectively ; 
eomparativc  results  were  thus  arrived  at. 

The  attempt  to  test  the  influence  of  the  cin^iihition  in  the 
skin  and  of  the  btooil  contained  iti  it  upon  the  discharge  of  heat, 
mioceetktl  with  this  apiianaujt.  The  blood  was  driven  oat  of 
some  part  of  the  body  by  means  of  Esmarch's  ])iHn<hige  for 
this  purpose,  and  one  mlorimcler  placed  on  the  bloodless 
limb  whilst  another  was  placed  upon  the  cnrreyiHmding  limb 
of  the  other  side,  the  circulation  of  which  was  not  interfered 
with. 

A  great  difference  now  showed  itself  between  the  amnunls 
of  heat  given  off  by  both  these  Limbs.     In  like  manner,  the 
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iiiBuvnoe  or  venous  t\»t\a  williin  tlic  xkin  upon  tfa«  licat  di»- 
charge  of  that  organ  was  tested  in  other  experimeots. 

OtliLT cupLTimcnis  dt-moiiKtnit-t'd  the  influt-nce  of  the  dilata- 
tion of  lliL*  (■iUwmH>Uri  vessels  by  tiifchaniciil  or  cLvinical  stimu- 
lation upon  the  beat  disctarge,  and  finally,  the  action  of  thf>nii»l 
iiMprcMsion*  uiioii  tlit  Ii(';it  disL-liitrgv  fn)m  tlif  surface  of  the 
body  Wiis  investigated.  It  was  then  abonn  that,  from  u  cuta- 
neous surface  of  equal  size  on  Ibo  aide  from  which  the  blood 
had  bcfii  i-xpelh-d  nixl  to  which  the  bliiod  supply  was  limited, 
the  discharge  of  heat  was  lowered  by  about  2S  per  ccnl.  wboD 
compared  with  a  cutimcous  surface  of  equal  size  with  normal 
oircidation.  In  such  a  case  then,  50  i-.cin.  of  iiir  will  in  tvn 
minutes  be  I'Z"  less  warm  on  a  cutaneous  surlace  of  lo  □  coj. 
—  this  being  the  mzc  of  tbw  bane  of  the  air  space  of  my  calori- 
meter— when  the  circulation  ii^  obstructed  than  when  it  tit 
iDtB-ct. 

Let  us  aniiume  that  the  oufaneou*  surface  of  n  mnu  weigh- 
ing H2  kilos,  has  become  bloodless  all  over  to  the  same  degree, 
nil  niJ  iipiiroximiite  cuknlntifni  mjiy  be  iirrivcd  at  in  this  way. 
According  to  Valentin  the  whole  superficies  of  an  indi\-idual 
of  thin  tti'ight  would  be  about  l'l55  O  nittrc  =  16,500  D  cm.,  or 
1,100  timeii  \5  □(.-»).,  which  is  iben  1,100  iIhh^  the  base  of 
my  cnlorimctrical  air  s]jace.  At  a  mean  heat  capacity  of  the 
iiir  iif  0-237,  1,1 00  X  50c.rm.  =  55  litn-f  nf  nir.  would  he  boated 
1*2°  less  than  when  the  circulation  remained  undisturbed. 

By  expulsion  of  the  blood  from  ihc  whole  skin  there  would 
be  a  Having  in  heat  within  ten  tninuU-s  of  1-2  xS.'i  x  0-237 
^  15,642  calories.  The  bent  proiluction  of  a  man  of  mean  body 
weiffht  is  cutcniated  at  1-8  calories  ]ier  minute;  hence  be  must 
in  ten  minutes  produce  18  calories.  Uy  expulsion  of  the  blood 
from  the  skin  then,  there  would  be  H9  per  cent,  of  the  moan 
amount  of  heat  normally  produced  retained  williiu  the  body  by 
the  dimiimtion  in  the  loss  of  heat  caused  by  this  expulsion. 

According  to  the  numerous  experiments  which  [  have  inthis 
maimer  carried  out,  the  alti^mtion  of  beat  discharge  by  blood 
expulsion  and  suspension  of  the  cirf  ulation  in  one  part,  fiuctuales 
iK'twecn  10-5  and  25-6  per  cent.  Only  by  means  of  the  mecha- 
nical expulsion  of  the  blood  from  a  jmrt  of  the  body,  and  by 
obstructing  the  blood  supply  to  the  part,  was  it  |K>asible  to 
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obtsio  coinparabte  iignre«  for  the  heat  diwhai^e  daring  intact 
or  n)riio«t  C(i(npl<>t(.-Iy  stiE]M.-n<li-il  circulation.  Only  in  this  way, 
which  1  W!i5  the  tirM  to  cntt-r  iijion, could  tlietHgitifieance  of  the 
diculatioD  to  the  amount  of  the  heat  discharge  in  the  li\ing 
hoDian  being  approxiinntely  br  nitccrlttinvd.  I  alxo  t)uc<;ceded 
io  thiH  way  in  discovering  that  venous  stasis  in  the  skin 
could  caiiae  a  reduction  in  thi-  ntiitjunt  of  heal  lost  of  iraia 
I8"5  to  46'0  per  cent,  below  the  normal  amount. 

Odculiited  for  the  wiiolc  Txirrace  of  I  he?  Ixwiy,  there  would 
be  (according  to  this)  in  ten  minutea  1C-1H5  calories  retained 
within  thv  body  in  universal  cyanosis,  or,  at  a  mean  heat  pro- 
duction of  Is  calorio*  in  ten  niinutt*^  there  would  be  94*14  per 
cent,  of  them  retained  nithin  the  skin  by  stasis. 

The  cutan«outi  circtUatJon,  when  influenced  by  mcchunicnl 
and  chemical  »limu)atiou,  watt  tested  by  nie  also  as  to  its 
influence  upon  the  heat  discharge;  and  it  appeared  in  these 
experimeuts  likcwim;  thot  every  dilatation  of  the  cutaneous 
vessels,  and  aecelemtjon  of  the  circulation  thus  caused,  was  con- 
nected with  a  corresponding  increase  in  the  heat  discharge. 

I  was  able  to  ascertain  that  in  thennal  imprussions  the 
reduction  in  the  heat  discharge  under  cold  influences  was 
a  very  considerable  one;  indeed,  a  much  ^cutcr  one  than 
conid  be  obtained  even  under  the  expuUion  of  blood  from  « 
limb.  After  cooling  the  cutaneous  surface  of  the  body  the 
reduction  )ier  <?ent.  in  the  hvAl  discharge  amounted  in  the 
different  experiments  to  between  35*8  and  55*4  per  cent., 
wliich  might  com-spoiul  to  a  retention  of  heat  ovtr  the  normal 
of  from  29-7  to  Ai)-S32  calorie_s.  The  influence  which  such  a 
diminution  or  increase  in  the  huit  diK^harge  must  have  ujiou  the 
circulation  may  bi-  gathered  from  Ihe  folloning  calcidation  : — 

According  to  the  most  reliable  accounts,  the  mean  heat 
discharge  from  the  whole  nurfacc  of  the  body  of  a  mim  weighing 
82  Lilos.  will  be  from  2,092  to  2,592  calories  in  24  hours,  being 
from  83  to  [U8  calories  per  hour.  A  redm-tion  in  the  heat  lo»s 
of  &nni  Ii)*4  to  25*(i  per  cent.,  as  is  caused  by  the  meohaniciil 
expulsion  of  blood,  could  therefore  cause  the  retention  within 
tlic  luidy  of  from  H-6  to  27-fi  calorics  in  one  hour.  In  vcnoua 
■taris  within  the  whole  skinthereductionof  the  heat  \<»s  might 
amount  to  from  14'94  to  50*653  calorics.    When  cooling  down 


4S4 


U  YDKO  TUEKA  PEUTICS. 


the  cutaneous  t^urftict^  Ifd-T  to  59-832  oaloriue  oould  be  retained 
within  the  body. 

<>n  the  other  liand,  a  meclmnicallj  or  cht-micnlly  iDdooed 
(lilutuliiin  af  the  euUnefju»  vestteln  might  si^ify  an  eleTatioo 
of  the  beat  Iohs  over  the  normal  up  to  99*792  calories. 

In  otAvy  Io  ritiHe  I  he  heat,  nf  a  hoily  weighing  82  kiloiit.,  with 
an  approximate  beat  cafiacity  of  U'83,  by  one  degree,  a  quantity 
of  beat  amounting  to  68*06  mWics  iis  requinid.  Henoe  the 
temptTutwri^  of  the  lioiiy  would  have  lo  ri«e  one  degree,  in  ex- 
jiiil^ion  of  the  blood  from  the  skin,  within  2}  hours;  in  venous 
stanis,  in  less  than  I  \  liour ;  after  eooling  of  tlic  eurbec  of  the 
body,  ill  less  than  1^  hour,  by  retention  of  heat,  or,  in  (he 
8ame  time,  be  able  to  com|iensat«  a  lowering  of  temperature 
by  68  calories,  the  heat  production  being  quitt?  unaltered.  The 
dilatMtion  of  the  peripheral  vessels  could,  by  giving  off  more 
heat,  lower  the  temperature  of  the  body  by  one  d«^;ree  iodeed 
in  )  of  an  hour;  or,  in  other  word»,  the  activity  of  the  skin 
can  neutralise  so  grf^ii  an  elevation  of  the  body  temperature 
as  thin,  in  the  time  named.  If  we  might  apply  the  diminution 
or  increase  of  the  heat  diiieharge  actually  obi*ervod  in  any  poiv 
lion  of  the  body  to  the  whole  of  it,  there  wonld  be  atill  laiger 
figures  showing  the  heiit-regnlnling  function  of  the  skin.  TIio 
nninerals  calculated  simply  cannot  be  the  expression  of  the 
utmost  range  of  operation  of  the  skin  function.  If  the  maxi- 
mum of  the  actually  observed  diminution  and  increase  of  the 
heat  discharge  might  be  applied  to  the  whole  surface  of  the 
body,  the  resulting  factors  would  about  show,  that  the  nkin 
fund  ion  wnuld  be  able  to  compensate  the  normal  mean  heat 
loss  3^  times  if  pushed  to  its  greatest  possible  activity,  and 
that,  on  the  other  side,  it  would  be  able  to  iiicre-a»e  the  mean 
normal  heat  loss  by  3j  times  its  own  magnitude. 

The  dermal  orgtin,  'U  wvuUl  sf'ta  thm,  ia  to  a  ixrlain 
extent  prepared  for  abnormalb/ f/Teat  stiuins  upon  ite /uite- 
lioTi,  It  is  quite  easily  imaginable  tlmt  this  power  of  altering 
the  amount  of  the  heat  loss  is  capable  of  keeping  up  the  cod- 
ataney  of  the  body  temperature  even  under  those  alterations  of 
the  heat  production  wbicli  certainly  do  occur.  According  to 
our  former  explanation  then,  the  possibility  exists  for  example, 
that  hy  increasing  the  heat  Uiscliarge  we  are  ahleto  compensate 
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for  OM  increase  in  Aea(  ■prodv.ditm  of  3^  times  the  normal 
aitumnt.  In  order  to  ke4>p  the  body  tetii|ieriitiiri;  <roiiNU>ut  under 
the  ordinary  conditions  of  cooling  or  nanniDg,  it  i-i  not  nece»- 
SHry  for  the  fkiti  fuiKrtiou  to  pni  it«rlf  to  uuy  pxtrpme  strain, 

A  alight  per  ctn.t.  diviinuti&n  or  increase  of  Ike  Aral 
diifchar^e  will  moelly  fu^ice  to  keep  the  tentperature  eonnUtnt 
or  qnickly  to  rextore  iUi  halance.  It  \«  iilso  enjiily  undentlood 
that,  under  circumalances,  in  order  to  guard  against  a  cooling 
down  or  over-hcutiug  of  the  body,  it  is  not  nucesairy  for  the 
entire  dermal  organ  to  enter  into  action.  The  fact  that  we  very 
often  find  differences  between  the  heat  diKcharge  of  individual 
jnrLt  of  the  body,  whieh  may  amount  to  30  or  40  per  cent., 
certainly  points  to  this-  It  is  for  tkis  reason  that  the  diminution 
or  increase  of  the  bent  \o»»  obxerveii  in  one  or  other  [xirts  of 
the  body  is  not  to  be  applied  in  a  mathematical  sense  to  the 
vfaolc  dermal  organ. 

We  have  furnished  the  proof  by  our  experiment*  that  an 
aUenUUm  of  the  ftUciuir;je  of  heat,  evtnfrom,  onltf  one  jmH  of 
H«  bodg,  is  not  only  capitbk-  of  keci>iug  up  the  constant  tem- 
penture  of  the  body,  bnt  also  of  altering  it.  Aa  certainty  aUo 
TMut  it  be  a  function  of  the  central  nervous  si/al^m  whicJt,  put 
«i  moti^yti  by  rtjit^x  thrimgh  aiitutor^  iiei-ve  emliny*,  ymrrna  the 
eaiibrt  of  the  periphei-al  vemeU,  the  rapidit!/  of  the  currmt  in 
tiioit,  <md  thevhy  al«o  Om  umount  of  the  hmt  lo»s. 

I  wui  enabled  to  recognise  the  exactitude  of  the  regulation 
of  the  heat  discharge  by  the  skin  through  espcrim«nt«  in 
which  I  voluntarily  increased  the  heat  diiiclinrge  from  one 
portion  of  the  body  surface.  Tbcr«  regularly  appeared  a  dimi- 
nution of  the  heal  discharge  from  some  other  part  of  the  body. 
Here  also,  compensatory  processes  display  their  activity ;  indeed 
they  are  proved  to  pluy  u  moxt  important  piirt  in  the  whole 
heat-regulating  api>aratus.  Contruetion  or  dilatation  nf  the 
TeneU  of  only  a  portion  of  the  superficies  of  the  body  will  act  as 
a  very  effective  regidalor  of  the  body  l<'mpt-niture. 

Thir  iiignificance  of  oold  bands,  cold  feet,  a  partial  or  a  com- 
plete rigor  for  the  temperature  constancy  of  the  body  and  for  the 
heat  regulation,  will  now  dawn  upon  vn ;  they  are  the  expretsion 
of  the  covering  of  the  lieat  deficit  by  a  saving  in  the  toss.  The 
explanation  of  many  pathological  temperature  etovations   by 
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ret«nlioii  or  heiit  ami  (liitiiiii«liKd  heat  loss  has  found  a  coirect 
basis  in  our  experiments. 

If  wo  cau  call  to  mind  onc«  more  Ihnt,  uccordin^  to  my 
expcriinenlii,  the  amoiiiit  of  (htt  heat  diifcharge  can  Huctiiate 
between  more  than  60  per  cent,  downwaids  and  more  than 
90  per  cent,  upwards,  wi-  can  undcrsUiud  what  ^igniticam-e 
ought  to  be  attached  to  I  he  «kin  function  in  the  heat -regulating 
ecDnomy.  Within  the  limita  tnherein  constancy  of  fAi  ftoily 
tfrnjitTttt'iTf  (nJ:^  plncr,  thin  can  only  he  fxplainrd  btf  altera- 
tion in  the  heM  Iuxh. 

By  thi«  it  i«  b}/  no  means  implied  thai  Hiehmt  production 
may  not  ul«o  jtnctnote.  Pnwtirally,  however,  the  ([iiantitntiiw 
examinaliouii!  of  the  end-prod  nets  of  tissue  nieUboliBin  Cuniish 
us  with  sufficient  data  whereou  to  found  such  un  uHHumptioi]. 

Semeiotic  Sigmwcascb  of  llEax  Betestion. 

From  these  experiments,  however,  wc  have  loanit  the  jimc- 
tically  imiKirtant  fui.t  that  it  ilim! tntt lim  of  the  heat  loss  in  of 
itself  capable  of  p'roditci'iifj  febrile  elevations  of  tFrnpcralure. 
It  will  hit  intflliffible  to  us  now  why  very  nipid  defervettceiiee, 
or  at  least  subsidence  of  the  febrile  temiieratnre  elevation, 
should  follow  nn  increase  of  the  hciit  loss.  Hcnee  our  next 
duty  will  be  t/i  deduce  tlie  v:tlue  of  »ucli  JnveHtigationo  for  the 
enlargement  of  our  pathological  knowledge  and  rational  thera- 
peutic activity.  Diseased  conditions  which  may  be  cs[ire8sed 
by  increased  or  dimininhed  heal  discharge,  diseased  conditions 
whose  nnntoniiiiil  biwin  !!<  fdund  Ju  contraction  or  dilatation  of 
the  cutaneous  vcHseU  occur  often  enough,  and,  when  properly 
iiiterprt-lcil,  Ibcy  can  be  remedied  with  almost  j>hy«cai  accuracy 
hy  meaii!!  of  ihernial  and  mechanical  IntluenccR. 

In  this  direction  very  important  problems  fall  to  the  lot  of 
bydroth era pcu tics,  the  prompt  solution  of  which  has  elevated 
this  method  to  the  level  of  u  very  ]iowerfnl  hwiling  fiielor. 

If  in  diagnostic  relation,  an  exact  method  ftf  examination 
has  been  found  by  testing  the  distribution  and  disclmrg«  o( 
heat,  for  judging  the  imtability  of  Hie  cutaneou:*  vessels,  the 
condition  of  the  nervous  system,  of  the  heart's  action,  and 
tliR'ittening  eollajise,  there  will  be  many  thcrajK-utieal 
oations  established  bv  it  iils^o. 
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Id  the  bcgiDoing  or  courMt;  of  fc-brilc  proevsveg  wv  oftc^n 
aucwed  in  recogniiim^  lie:tt  retention  as  one  of  tlie  causen  of 
febrile  elevations  of  temiwrntQiv,  and  Traube's  opinion  is 
tberebj  fonfitmed.'  The  corresponding  bydriatic  procednn-s, 
as  we  shall  Icani  in  the  next  ch>ipt<rr,  will  assiEt  us  in  reducing 
*w\i  tciiipi^r.iliirt-K  with  ciTlainly. 

When  in  acute  and  ehronii-  diseases  an  unequal  distribution 
of  beat  und  blood  obtains,  ihU  will  often  lio  recognisable  with 
a<!cura«y  only  by  temix-mture  nic aHtirt'nient n  of  different  (mrtu 
of  the  body  und  estimating  the  heut  discbarge  from  diOVrent 
eotunvou^  region* ;  wi?  will  then  be  »ble  Xu  l»ke  the  n^wswiry 
measurett  for  its  prevention.  Hy  cutaneous  calorimetiy  was  the 
modut  operandi  of  derivative  procedures  and  such  as  alter  the 
dittributiou  of  the  blood,  first  madt;  clearer  to  lu.  Th«  Mtnie 
applies  (o  the  retardation  of  rigor  by  bydriat.ie  measnn-s,  and 
in  many  eases  it  is  {mssible  to  obtain  an  effective  reduction  of 
temperature  by  the«e  mea.tnres  alone. 

1  hat^e  succeeded  in  showing  that  febrile  elevation  of  tem- 
[lenliire  also  it  cajmble  of  tinding  in  an  iiK-reiin^tl  beJit  dis- 
charge a  compensatory  action.*  We  must  admit  therefore,  that 
the  knowledge  of  many  patbdlogicnl  jirocesses  as  well  as  bydro- 
tberapeulics  itself,  has  been  promoted  Mmiewhat  by  niy  eidori- 
metrical  investigations. 

Maujf  ini<tMii/filoy«,  throiif/h  not  making  nUvwance  for 
the  atten^iona  in  the  heal  loitfi  accorJitif/  to  the  conditionii  of 
lAtf  cutaneous  circulation,  arrived  al  the  retull  that  dttriiii/ 
the  itctiini  of  an  tmUMol  wilhdraieal  of  heat  upon  the  e^deriw 
of  the  hoilff,  the  temperature  of  the  i7iterior  did  not  undtmju  any 
redtuHon  (ml  rather  became  eln'ated.  Tliis  vill  however  be  only 
the  COM- when  (In?  ront  mctjon  of  thceutnneous  vessels  thermally 
achieved,  has  not  been  interfered  with  ;  as  soon  ad  projver  alten* 
tion  i»  dcToted  to  tlic  eireidntJon  in  the  skin,  it  will  be  possibte 
to  attain  a  rednc^lion  of  temp(-ratur<!  inri-niidly  even  with  wluit 
may  l>e  considered— from  their  diuation  and  inteniiity — veiy 
moderate  heat  sbstracUvs.  Some  investigators  arrived  at  the 
incredible  result  that  an  abstraction  of  hi^t  broiigltt  a)M>ut  an 

■  S.  U'intL-niita,  •  Ij«)ht  Wown  n.  BvluuiilluDg  d.  Flcban,'  lI'MMrfr  £liMii, 
ISTS.  Mid  /ffitrutier.,  n>L  li.  p.  Sm  ct  M<]. 

*  Wiatetnttt,  llfdMifntfle.  vol.  U.  p.  2U  ct  oq. 
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eleration  of  the  body  temperature,  through  having  obeerved  the 
incr^aiw  of  t«tiij)i-niture  nt  one  or  «t h<.*r  part  of  the  body  during 
the  cooling-tiow n  prooesn.  We  already  know  that  this  in-hiivionr 
of  tliB  ttrmperature  need  not  nt-ccssarily  be  de]>eiident  upon  an 
increasfi  of  the  bent  ^on-  within  the  body,  but  that  it  may  owe 
its  origin  to  an  unequal  heat  di.itrihution  brought  alKiut  by 
abitmction  of  hcut,  aud  that  it  is  priucipiLlly  caused  by  collateral 
hyperiemin. 

The  most  striking  proof  of  the  correotneea  of  this  view  I 
have  brought  by  nhuwiug,  Ihnl  two  huihi  of  quite  tqual 
temperatitre  and  duration,  under  other  canditiotut  ae  equal 
as  j>oii»lhU,  brouijht  <\hot.U  -in.  the  aame  indlvidiuU  once  an 
el^valMU  of  the  a.tiUii.11/  t&mpetuture  ■whilst  the  recliil  Um- 
■perature  remained  the  aame,  and  at  another  time  called 
forth  a  cojtsidcrable  eiriJcityf  of  the  warmth  in  both  these 
■parU. 

In  the  first  instance,  thermal  cutaneoua  amtraction  was 
not  ■/trn-'-tUi'd,  ami  In  the  Hfi-ond  it  wan  rtUanetl  during 
tfte  cold  impreeston  by  powerful  fi'iction  over  the  suriace  of 
the  skin. 

l-'rom  this  we  leam  for  pmctical  purposes  that  when  we 
wish  to  lower  equally  tlie  girui^Ril  bcnly  t«iii[)i^nilure,  we  must 
take  the  trouble  to  quickly  release  the  primary  cutaueoun 
vascular  contraction  during  the  cooling-down  process,  or  have 
prevented  it.  a  priori. 

TdEUMAL  Influence  upon  the  IIest  Pkoddction. 

It  wilt  scarcely  occur  to  any  one  to  deny  thjit  in  al/gtrac- 
lions  of  heat  from  the  external  surface  of  the  body  the 
prodticlion  of  heal  will  also  eliow  variations. 

It  is  !i  physical  nea-ssity  that  when  a  body  has  been 
deprived  of  heat  and  regains  its  former  temperature  after  some 
time,  it  must  have  during  this  time  cither  ]iroduc>?d  more 
heat  or,  by  a  diminisherl  heat  loss — that  is,  by  saving  of  loss — 
have  reached  the  former  degree  of  temiterature.  If  we  in  aoy 
way  prevent  this  saving  of  Jobs  and  th«  body  heat  iilill  rcturnn 
to  its  former  height,  then  there  has  been  more  heat  generated 
during  this  jJeriod.  Almost  the  whole  of  the  boat  of  the 
body,  al  lenitt.  the  greater  part  of  the  organic  heat,  is  formed 
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in  voluntary  muwle,  »s  has  beun  more  particularly  shown  by 
Samiivrs  iQt«r»itiDg  vxp^riinenU,  a  ti^iitie  wluiMe  iiuus  fumis 
nearly  a  half  of  the  whole  wreight  of  the  body. 

By  the  o|>cnitious  uf  colli  upwu  the  exterior  Kurf&cc  of 
tlic  body  there  must  evidently  he  an  increased  heat  ttyr- 
mation  in  all  the  muwular  etrut-turcs,  Minct'  the  muscles 
are  placpd  in  a  couditiuti  of  heightened  tonus  by  cold  and 
wiinclimes  driven  even  into  siiasm,  which  may  increA^e  to  a 
general  spasmodic  quivering — th«  rigor.  With  muscular  con- 
traction hrmcvcr,  h«at.  produd-ion  also  ocvurtt ;  the  appiiri;ntly 
inactive,  simply  tonic  muscle  ultio  produces  heat ;  this  belongs 
to  il«  normiil  function.  A  muscle  pliirt-d  in  a  condition  of 
heightened  leunion  by  the  cold  bath  will  produce  a  greater 
amoant  of  heat.  Ab  long  as  the  tempt^raiure  within  the  mus- 
cular layer  remains  elevated  in  heat  nhslnwition  fmm  the  surface 
of  the  body  by  collateral  hypcncmia  and  rcflcxly  heightened 
innervation,  eo  long  will  there  be  here  a  manifestly  increased 
heal  fonnatiun  ;  and  it  is  certainly  not  to  be  denied  that  this 
increased  heat  formation  is  a  powerful  factor  in  the  regulation 
of  he;it  anil  the  teinpi-rature  I'lmMancy.  This  however  will 
only  remain  the  case  ao  long'  as  the  oulaneouit  veiweis  are 
contracted,  the  cutaneous  circulation  limited,  and  direct  re- 
frigeration ha*  not  yet  penetrated  through  tJie  tissues  to  the 
muscular  layer.  An  actual  lowering  of  the  temperature  of 
the  muscle  itself  will  here,  as  in  all  other  organs,  lower  the 
organic  function  and  reduce  the  heat  formation ;  indeed,  it  is 
capable  of  entirely  suspending  it,  as  numerous  experiments 
liave  proved.  I'he  stimulation  to  increasf^  heat  formation 
within  the  muscular  layer  in  htyit  abstraction,  proceeds  also 
by  reflex  from  the  ]ieripher»l  sensory  nerve  endings.  .So  soon 
as  these  are  touched  by  a  cold  slimidns,  they  signalise  the 
danger  of  cooling  down  to  the  centre,  and  this  al  once,  by 
reQez  on  vasomotor  tracks,  makes  j)roviaion  for  preveniing 
the  cold  from  penetrating  to  the  inner  organs  by  dilating  the 
nuLscular  vessels,  elevating  the  temperature  of  the  mtiseuUr 
layer,  and  causing  an  increased  heat  production  within  it. 
Should  however  the  contraction  of  the  cutaneous  vessels  be 
prevented,  the  peripheral  sensMy  nerve  endings  will  be 
bathed  by  constantly  renewed  waves  of  blood  at  the  tempem- 
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tare  of  the  heart;  they  ant  less  istcasely  stiinutat«()  by  the 
void  mitation  under  mch  cirouiiiiiLaiicee,  and,  on  nocnunt  of 
the  great  amounts  of  hr-at  conveyed  to  them,  they  are  not 
ciwluij  ihmn  thereby.  Hence  they  will  conduct  les*  important 
impulitea  to  the  centre,  deJirer  leM  powerful  retlexeft,  and 
incite  the  muscles  to  diminished  tension  and  lci»enccl  heat 
fommtioii. 

Now  vti  can  conceive  how  it  is  thai  tlie  abaolutt  amount 
of  l/if  hmt  ahfitriietion  iiof»  not  fix  tfu  amount  of  Ihfi  h^U  pno- 
d\ifiion,  hut  that  it  is  fixtd  by  iht  TuagnUutltt  of  iJte  thermal 
fl^rtif  stimviiition,  the  def^ree  of  the  actiiiil  refrigi-ratiou  of 
tlie  peripheral  sensory- nerve  endings.  It  is  this  which  causes 
thfl  inerenBed  produytiou  by  rcflei,  ati<I  voutrols  its  power ;  this 
need  not  nlwiiys  xtAnd  in  e.xact  proportion  to  the  ma^ttude  of 
the  heat  loss.  We  can  now  perceive  why  two  liaths  of  equal 
tciiiprrahire  and  dnnilioii  hiivc  mich  difi'crent  elTi-d.s  npon  nuc 
and  the  same  individual.  In  the  one  uaae  (he  peripheral 
circulation  was  checked,  the  periphery  of  the  iHnIy  cooled 
down  diipply,  tlie  iiiTiphnnil  sensory  nerve  endings  ^limnlaled 
intensely,  whilst  the  reflex  heat  production  in  the  muscular 
lijyer  wiiK  [jowcrfiilly  iiici'wtsvd  and  ;i  sinking  of  the  a^ilhiry 
and  rectal  temperatures  prevented ;  in  the  other  case  the 
periphend  circulation  was  accelerated,  the  periphery  of  Uie 
body  lesd  dei^pty  ciKiied  dowTi,  the  sensory  nerves  were  lens 
stimulated,  whilst  the  refiex  elevation  of  the  heat  production 
in  the  muscular  layer  was  only  miuiinal,  and  axillary  and 
ri'ctal  Ih^iU.  were  mused  to  sink  deeply. 

It  is  now  also  explicable  wli;/  the  tksmUh  of  the  ettimation 
of  carbonic  acid  in  heat  abxtmctiiuitt  ni-e  incoiMtant ;  if  t&e 
excretion  of  cnrhonic  acid  ifi  in  direct  -proportion  to  the 
fonnation  of  heat  within  Ihn-  mvjucidur  Ifvjvr — and  this  is 
quite  possible — it  mii«i  iilno  stand  in  inverse  proportion  to 
thf.  tiff/rw-  of  irrigation  of  the  skin  by  blood.  Sliould  it  be 
required  to  estimate  tlie  NiiUie  of  heat  abwtraetion  in  febrile 
di«eii#cs  and  the  favotirable  results  of  reductions  of  tempera- 
ttiri!  in  such,  from  the  points  just  evolved,  wc  need  now  no 
more  take  refuge  in  artificial,  fii-rial  hypotheses  and  laboured 
explaiititiiry  attempts.  The  whole  procesa  is  a  very  clear  one, 
and  even  illuminates  opposite  unfavourable  experiences. 
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If  hy  heat  abstraction  li«ai  production  i.*  iuKreaMed — .-in  Jn 
Uie  case  of  obatruci«d  j)eripberal  circulation  there  ia  no  doubt 
it  is — one  can  rightly  «>_v.  iiml  it  ha»  bt!«;ii  sjild,  tlia(  the  liniti 
abttiucting  tR>atnient  of  fever  patients  is  a  highly  irrational  one, 
inasmuch  as  by  it  the  formation  of  heat,  thereby  the  tissue 
metabolism,  and  uHimatcly  the  febrile  eonMuinpUon  of  the 
body  mii»t  bt-  increased.  It  iras  endeavoured  to  eipliiiu 
the,  in  spite  of  this,  often  very  favourable  influences  of  heat 
sbstiacUon  by  proving  that  the  increased  h«:it  pnxluction 
during  the  oooling-down  process  is  followed  by  a  com]jensatory, 
indeed,  almost  a  hyperconipcnsatory  diminution  of  the  heat 
prcNitK-l ion  after  rtrfrigeration  ;  thiit  was  ^ujipOMcd  to  explain 
the  sinking  of  the  bu<ly  teinjierature  aft«r  baths.  That  tliis 
fell  is  only  dependent  upon  the  equaliutioD  of  the  tem- 
peratures I)etween  the  periphery,  which  was  cooled  <iown 
a  great  deal  more  than  was  unticipatcd,  and  the  remainder 
of  the  body,  following  Iiard  on  the  heat-ahntracting  jiroecss 
— the  peripheral  IiIcmI  ways  being  again  o]H?ned — I  have 
repeatedly  and  convincingly  shown.  If  however  proper  regard 
18  hail  to  the  dilatation  of  the  peripheral  veawlit  during 
the  cooling  process,  the  heat  jiroduction  within  the  mufcuiar 
layer  will  )»:  but  liltle  or  scaively  at  all  elevatiil,  the  blood 
will  give  off  much  heat  during  the  cooling  down  and  not  only 
after  it  ha*  been  concludcl ;  the  teiiijH-raHire  of  the  internal 
organ)  will  fall  diuing  the  continuance  of  the  bath  and  also 
after  the  bath,  through  the  increaM-d  heat  loss  by  the  skin  and 
its  diLil<-d  vcNii^d:!,  Ilie  following  consideration  further  adds 
to  the  correctness  of  this  view  :— 

A  rigor  is  tmdoubtedly  a  sign  of  increased  heat  jiroduction, 
UBCt!  a  formation  of  heat  lakes  plaee  with  eiich  muscular 
contraction,  the  most  so  when  it  is  spasmodic,  as  in  tetanus, 
which  IK  a  tonic  KjuiKm,  and  in  (he  rigor,  which  may  be  con- 
■idered  a  clonic  one.  If  it  ia  possible  to  delay  the  ailvii^ril  of 
Ibivcring  despite  continued  and  increased  heat  deprivation, 
and  to  reniore  the  shiver  when  it  has  already  made  it*  ap)>car- 
anoe  as  I  have  shown,  that  may  presumably  be  taken  ax  n 
|«oof  tlifflt  by  heat  deprivation  carried  out  in  an  appropriate 
manner,  the  tendency  to  exceaaive  reflex  ht«t  fonnalion 
can    be   diminished.      This   proof  might  [>erha[)S  serre    for 


433 


HYDRO  TttERA  PSUTJCS. 


the  correct  interpretation  of  maay  an  experimeat  in  the 
Ktady  of  tissue  mctaboliftn  wtiiuh  nppHrcDtlj  tenches  the 
contrary. 

If  wc  keep  before  us  the  influence  of  thermal  and 
mei-hanioil  interferenct*  upon  the  iunervntioa  and  virculntlon, 
and  remind  ourselves  of  their  efl'i'ets  upon  the  blood  and  heat 
distribution,  and  up'Hi  tbo  cjnlr"!  of  th«  a,niount  of  heat 
production  set  &ee  b;  reBex,  we  will  be  able  to  undeKtand  tliat 
mcthodicjd  hydnitlii-rapnitirs,  not  aloni;  in  the  initial  stages 
of  febrile  diseases  and  in  fevers  dependent  uj^on  heat  reten- 
tion, but  alwo  in  fever  processes  of  any  kind  inuitt  be  the  most 
Hiiveri^ign  remedy,  since  none  like  it  when  applied  appro* 
priately  is  capable  of  fultilling  the  indications  given. 

It  is  poBBiblc  then  to  reduce  tho  geiicnil  body  temperature 
at  will  by  meanii  of  heat  abstraction,  and  it  has  been  esta* 
bliahed  by  onmerouK  other  cx]K-nuicnts  the  cuumcratlon  of 
which  would  here  be  too  tedious,  and  which,  moreover,  arc 
pretty  well  known  already,  that  by  supplying  heat,  e.g.  hy  a 
vapour  bath,  or  by  diniiiiixhing  ihc  heat  dincharge  a*  in  dry 
packing,,  the  temperature  of  the  body  can  be  raised  at 
will.       f  ■' 

AUeratiotis  of  the  body  temperature  audi  «w  thete,  are 
/allowed,  sooner  or  later  6y  a  return  to  the  normal  tempera- 
ture. In  both  caws  however,  as  well  in  temperature  reduction 
■»  in  l«m])emture  elevation,  this  return  is  no  simple  one ;  bnt 
following  the  primary  rfhictivn  of  temperature  there  is  a 
itage  of  temperature  elmatlmi,  and  the  devatiiyn  of  t)ie  iiody 
Ifiii-pifrature  i»  followed  by  a  more  or  Uee  deep  declination 
to  iAfi  ■normal. 

This  Ifinpemtiire  elevation  on  the  one  band  and  the 
reduction  on  the  otiier  must,  from  the  constancy  of  the  mean 
daily  temjjeraturc  depending  u[)OU  the  nervous  syiitem,  be 
intorprefed  as  compensatory  phenomena  and  be  regarded  as 
»u  expression  of  the  stability  of  the  heat  regulation. 


I 
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If  the  formation  of  beat  within  the  organism  be  the  end 
product  of  the  processes  of  organic  life— of  metabolic  changes 
— there  must,  when  the  body  reco\-erB  ita  normal  beat  a^er 
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beat  abstruetion  and  consequent  loworing  of  its  temjaerat ure, 
cU«rlj  have  taken  pliiev  ftome  aeceterution  of  tlic  ht-at  genera- 
tion  and  cons^nuentlv  of  the  tisane  metaboliam,  especially  if 
the  return  to  the  higher  temperature  has  taken  place  withont 
any  saving  in  Xhc  litiat  luflfi. 

The  metabolic  changes  in  heat  abstraction  and  heat 
supply  arc  in  mmiy  direct  ions  Mtill  rnvdoped  in  a  thick 
mantle  of  otxtcnrity.  It  would  he  most  deairable  for  the 
rational  explanation  of  the  modua  operandi  of  thermal 
iDfluen<.-es  npon  the  organigm,  to  till  wp,  without  delay,  these 
gaps  in  our  science.  The  few  facta  which  appear  to  have 
been  substantiated  hitherto  nmy  be  *ummaristtl  as  follows: — 

\mv  temi»erature9  bring  about  an  acceleration  of  the  inro- 
cesses  of  oxidation  in  the  organism,  according  to  the  most 
reliable  aiithnritien.  The  immediate  consequenee:!  of  this  will 
be,  an  increased  excretion  of  carbonic  acid  and  an  increased 
assumption  of  oxygen.  In  impreanions  by  heat  there  will  be 
If^^ened  excretion  of  carbonic  acid  and  of  oxygen  asaumpliDii. 
This  increaeo  of  the  tissue  consumption  in  the  cold  is  (as  hax 
been  tihowD  by  PBiiger  and  his  pupils  more  particularly)  prin- 
cipally a  consequence  of  the  stimulation  of  sensory  nerveii  by 
the  cold. 

It  seems  to  he  a  law  tfuit  tht  greater  the  thermal  nerve 
atimvlation.  in  operati&n  by  cold,  the  ■nuyrn  wntiderabU  unil  be, 
fmtter  trirciitmitancfx  otherwiie  equal,  ike  refiex  acceleration  of 
the  iianue  metaholiam.  '  Of  itself  alone  this  reflex  hyperdecom- 
position  would  not  be  cajiable  of  preventing  the  inhabitants  of 
Uic  arctic  regions  from  freezing,  inasmuch  as  its  action  in  ool 
even  sufficient  to  enal>le  a  person  to  dispense  with  clothing  at 
a  fGmp<Ta(ure  of  25".'  This  dictum  of  Voifs  points  clearly  lo 
the  fact  that  the  primary  acceleration  of  the  tijwue  metabolism 
brought  abont  by  cold  influences,  will  not  be  a  very  powerful 
nor  a  lasting  one.  The  accelt-nifed  reflex  tissue  metabolism 
excited  by  the  primary  nerve  stimulation  apjiearH,  according 
to  the  investigations  of  Hagenbuch,  Rohrig,  ^untx,  and  Voit, 
to  concern  principally  the  non-nitrogenous  subflanncs.  The 
increased  heat  fornuition  takes  place  chiefiy  in  the  mnxcular 
layer ;  indeed  accorrliog  to  Voit,  muscle  consume*  in  il« 
fonHiou  chiefly  non-nitrogenous  substances.     Thi»  harmonisea 
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pretty  well  with  the  already  described  ]iroc4>49e«  Ijiking  pUirv 
within  the  muscular  strocture  at  the  moment  of  the  cold 
imprussinii  njH>n  lheuurfiw«  of  the  body.  Quit^^diScrvnt,  how- 
ever, will  he  the  conduct  of  the  tissue  changes  in  the  organinm 
as  soon  as  the  thermal  intiTfurvDce  has  siicoct-dod  in  n^ly 
reducing  the  temperature  in  the  muscular  layer.  Tlie  body 
whose  own  tempernture  hug  been  actually  lowered  not  only  may 
c-ca«c  to  di8int«g7at«,  according  Lo  all  reliable  rt^jtortr,  but  in  any 
ca*e  disintegrates  decidedly  much  leas.  The  tissue  oonaumption 
is  now  retarded,  and  during  actual  reduction  of  temperature, 
there  is  a  retardation  of  the  metabolism  taking  place.  l'b««e 
investigations  then  may  be  made  to  hannoiiiKC  with  our  former 
expliiiiaticiiis,  and  to  solve  the  apparently  contradictory  state- 
ments as  to  the  influence  of  heut  abutraction  upon  heat  pro- 
duction, in  accordance  with  my  views.  It  is  m-verthelnsn  dif- 
fei'ent  with  the  after  effects  of  heut  abstraction  ;  the  emjiirics 
long  ago  k»i-w  that  «very  reduction  of  temperature  U  followed 
by  a  compensatory  elevation  of  temperature  after  a  ithort 
time,  and  during  this  period  tin-  ti««u<;  metabolism  strongly 
rexcniblKs  that  in  artiticial  elevation  of  the  body  temperatune 
or  that  of  fever. 

Tliiji  rciicrionary  secondary  elevation  of  tt-raperature  attains 
degrees  of  various  height  undcrdifferent  circumstances;  the  lower 
the  primary  dxiliiig  wan,  the  higher  will  be,  cceteris  paribiui, 
the  temi>erature  elevation,  which  has  bwn  rightly  designated 
by  Jiiigensen  as  'the  remote  after-etfect  of  hatha.'  Ill e more 
rapid  and  nuddt-u  the  reduction  of  temperature  has  been,  the 
more  rapid  will  usually  also  be  the  raw-lionaiy  temperature 
elevation ;  sometimes  moreover,  after  very  long-continued 
methodically  and  energetically  repeated  heat  abstractions,  it 
hajipens  that  upon  a  very  slight  provocation  cumulative  after 
eifects  of  the  baths  at  last  appear,  which  may  cause  the  body 
temperature  to  rixe  even  to  u  hyperpyrexial  point. 

Typical  febrile  phenomena  following  prolnnged  water 
cures,  might  be  included  under  this  heading.  ITie  tissue 
metabolism  during  the  rt-atiionary  period  or  during  the 
remote  afl^r  effects  of  the  baths  seems,  analogous  to  that  in 
fever,  to  consist  in  an  increased  disintegration  of  albumen. 
I1iis  conclusion  is  justified  by  the  condition  of  the  uHue  at 
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ihe  time  of  the  reactionary  temperature  elevation  after  heat 
abstraction.  The  urine  mostly  shows  a  higher  s{R-cific  gravity  in 
from  six  to  eight  hours  after  the  K-tthtt,  that  is  to  (say  it  containit 
a  greater  amount  of  urea  than  immediately  after  the  heat 
abstraction.  An  incrcni>ed»-[)»ni1ionoftho  urinary  constituents, 
an  iiHtreafie  in  the  amount  of  the  nrea,  urie  acid,  chloridesi,  and 
other  inorganic  combinations,  has  b(?>.-n  obsirrved  by  KirejvlT 
daring  tho  renctioniiry  temiierat  iirr  elevation  rollowiii);  heat 
abetrartion. 

I  ue.veri beleMi  uttneh  very  little  imt>ortAn(;c  t«  these 
inveHtigationf,  since  we  learn  in  no  manner  from  them  in  what 
organH  an  atH-elrnition  or  rotjirdation  of  function  is  caused. 
I  am  nndt^r  the  impression  that  I  can  obtain  much  more 
certain  criteria  for  the  metiiix>Iic  procevsest  during  bent  abstrac- 
tion by  observing  the  bi^haviour  of  the  body  weight,  although 
thie  method  even  is  not  ^earcbiog  enough. 


Tde  Bearl\g  of  the  Bcnv  Wekiht  trNnen  Thermal 

iNTKKKEHEXCtlS. 

When  beiiltliy  pfrtM>n«  who  have  for  weeks  displayed 
almost  stationary  weight  are  subjected  to  heat  abstraction  once 
or  several  times  daily,  it.  will  be  observed  that,  if  the  otber 
hyginntu  and  dietetic  conditions  remain  unallered,  especially 
the  quale  and  qitantuw,  of  the  diet,  a  number  of  the^te  persons 
will  undergo  a  slight  nildition  (u  l.lieir  original  weight,  wliilst 
the  greater  number  will  suffer  a  reduction  of  weight  thereby. 
Thiarule  will  only  hold  however,  when  (he  habits  of  life  and  the 
the  diet  ajie  not  interfejred  with.  It  is  a  much  difTe-rent  mutter 
wttb  the  majority  of  patients  seeking  a  hydropathic  establish- 
ment for  various  ri;«i!<»TiK.  I  have  ihctx^  found  tliat  of  2,400 
persona  who  were  weighed  before,  during,  and  suhnequcnlly 
to  a  water  cure,  the  iiuijority  (56  per  cent.)  underwent  an 
increase  of  body  weight,  30  per  cent,  suffered  loi«  of  weight, 
and  in  1 4  per  cent,  the  weight  remained  unaltered. 

This  general  result  out  of  a  large  number  of  patients 
affected  with  the  most  various  disorders,  attained  tjio,  under 
compAralively  different  modes  of  life,  preseutx  not  a  single 
point  to  guide  us  to  the  estimation  of  the  madut  operandi  of 
heat  deprivations  uimn  the  body  weight  and  metabolism  of  the 
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tJssuvv.  The  above*  nile,  xlthoiigli  <lfduc«d  rmra  pxpmm«nt« 
vinaller  in  number  yet  perliapB  comparable  with  otJien»,  sllotra 
as  to  obtain  a  more  correct  view  of  the  mode  of  action  of  hrat 
abstraction  wyKfa  Ihe  tisKtie  chnngeit.  Mo«t  lioaltby  personit 
lorn  itnighi,  eceteris  paribas,  under  the  in^uenee  of  heal 
abstraclian.  Ti*«Hr  motjibolism  thrmfore,  and  in  particular, 
reimgrade  metamorphosia,  is  accelerated  under  the  influ«Dce  of 
heat  a bt;t  ruction.  Thf  emaU  nunibiT  of  individuals  experi- 
mented u]ion  in  whom,  notwit  hi*t.inding  the  equality  of  other 
conditions,  an  increase  of  body  weight  wae  observed,  is  bow- 
ever  most  interesting. 

Although  1  was  nnable  to  ascertain  with  itrienliHo  jiccumcy 
the  rciinoii  for  this  increusefl  accumulation  by  means  of  exact 
metalioliir  investigation*,  it  yet  seems  to  nie  that,  the  afltontsh- 
iog  fiicf  of  its  existence  is  worthy  of  all  consideration. 

I  ventnrt'  to  lind  an  t;xplanntion  for  it  in  the  following 
theory :  Wlien  a  person  who  has  up  to  the  time  manifested 
Rliibility  or  even  loss  of  body  wi'ight,  increases  in  weight 
under  heat  abstraction  notwithtitanding  that  all  other  con- 
ditions remain  equal,  it  must  be  assumed  that  the  sitbstaneos 
introdiitri-d  have  been  better  nsed  u[);  the  formation  ontweighs 
the  retrograde  change.  These  cspcriments  speak  in  favour  of 
considering  hydrotherapeutics  a  tonv-giving  metliod.  TIic 
results  are  brought  about  probably  by  heightening  the  innerva- 
tion, together  with  completion  of  the  (issue  metaliolism  and  of 
th«  most  intricjite  processes  of  nutrition.  An  increased  secu* 
miilation  is  combined  with  the  increased  retrograde  changes 
known  to  occur  during  heat  abstraction,  and  metaboIiKm  gains 
in  completeness. 

How  it  is  that  in  persons  who  undergo  a  water  cure  an 
increase  of  weight  in  nbKerved  in  the  majority  (56  per  cent.)  is 
easily  explained  when  we  draw  into  eonsidemtion  the  inHuenee 
of  heat  abstrantinn  upon  innervation,  the  movements  of  the 
blood  and  digestion,  the  result  being  probably  xtill  further 
supported  by  the  mode  of  life,  exereisf,  and  the  enjoyment  of 
fresh  air.  The  stimulation  of  the  appetite  and  grwit<?r  amount 
of  nourishment  taken  in  oonj-equence  cause  the  increased 
at^'cumulaticni. 

I  have  alrwidy  pufnted  out  that  the  tnagnitndf  of  the  rtfiex 
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heat  ptvduclUm  brmi^fkt  about  by  heat  abHraetwn  does  not 
d^end  upon  the  abmtute  amount  of  the  Aieui  afftracted,  but 
Hpurti  the  amount  of  thermal  nervous  utiviulalU/n  combined 
therewith,  ua  1  have  proved  conclusively  id  ray  other  work.' 
This  redvxly  excilud  iiicntwe  of  lieJit  production  t«kf«  place 
predomiDantly  in  ihe  miiiieular  layer.  Muscular  function  goes 
abreast  with  tbe  combustion  of  non-nitrogcuous  oonstituentu 
of  tbc  body. 

If,  therefore,  we  wish  to  lower  the  body  weight  by  combuit- 
ttou  of  fnl,  we  must  allow  the  thermal  iiervuus  stimulation  to 
avt  to  its  utiiioi>t  intviiHity.  the  hent  lotm  l^ing  inod<-ratt-ty 
increased.  In  this  manner  thegreatest  reduction  of  bodyweight 
in  the  corpulent  is  effected. 

Within  clnyM  or  weeks  then,  it  i»  observed  that  under 
nppropriaie  thermal  nervous  stimulution.  there  is  often  a 
reniurk:ible  nml  rapid  \(»s  of  fli.-*b,  which  may  be  plainly 
recognised  by  the  iicales,a  loaa  of  body  weight  which  tahes  place 
in  tpite  of  a  sufficient  Hdmiutstration  of  food.  Beaciionary 
elevatiotu  of  lemperalure  after  hent  abatractwii  also  often 
cattse  Uma  of  body  weight.  In  such  losses  the  coDSumptJon  of 
the  body  i»  one  aflV-ctiug  all  the  tiimurn  iiiorc  equally.  Tho 
decrease  of  mu.icle  is  shown  by  great  languor,  the  nutritive 
diiturbancc  in  the  nervous  nystvni  by  nojior,  and  dulneiis  of  thn 
thinking  fat^ulty,  &<:.  Intense  heat  ahftraction  with  great 
nervous  stimnlation  and  promotion  of  Hit  rftictiaiiary  Inn- 
peratttre  elevation  wUl  cau»e  an  univeratU  acceierution  of  the 
mttabotism,  a  lively  retrograde  vietamorphcgis,  and  tkt 
gnattat  lo»e  in  body  weight  unW»K  the  )H>dy  i*  supplied  with 
a  considerable  invreaio*  of  appropriate  noiirixbment. 

The  pronu'tion  of  the  retrograde  changes  (w  WcU  a«  aUo 
of  Ihe  accitmulativn  during  watrr  curi-*  i»  moat  clearly  pruv^ 
by  weighings  undertaken  during  luetliodical  sweat  cures.  Each 
individual  cure  causes  a  total  loss  in  weight  which  may  rvuch 
Irom  I  to  5  pounds,  and  at  the  end  of  a  whole  wirier  of  Kuch 
procedures  the  pentou  under  observation  generally  weighii 
more  than  at  the  beginning  of  the  same. 

It  is  not  difficult  to  make  anybody  take  oa  or  give  up 
flesh  at  will  under  appropriate  modes  of  life  and  nouriahment 
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by  means  of  thermal  inttfrfcrfncf.  Hcrtin  we  recoguise  tlie 
grvut  iTifliieni-'i.!  of  i\w  water  cure  upon  metaholiam,  and  are  able 
to  deduce  a  whole  series  of  iudicdtions  for  this  curv  tbcrcfrom. 
The  most  miinjfulil  dolny*  in  tiunr-  tnetubolixm,  the  uric  and 
oxalic  acid  diatheses  and  corpulency  6nd,  for  the  reasons  just 
stated,  a  suituble  curative  agent  in  the  methodical  thermal  cure ; 
a  retaidatioD  of  pathologically  nocelcruted  tissue  consumption 
may  aluo  l>e  attained  by  nieaiiH  of  the  water  cure.  Of  this  latter, 
the  best  eiampIcK  we  could  pottRibly  select  are  febrile  diseases. 

It  is  provwl  that  during  iiietbodical  water  cures  t.h«  oon- 
Ktiiiiption  of  the  body  by  fever  is  less  than  it  would  be  nnder 
other  circumstuuces.  The  body  weight  is  lewi  lowcrwl  and  the 
disiiitegnttioTi  of  int.rogeiii^od  and  iiori-nirrogeniited  materials 
is  more  limited;  thiB  is  perhaps  caused  in  addition  to  the 
reduction  of  tt-mpcraturo,  by  the  bencticial  iuflucuc«  of  the 
wat#r  cure  uimn  the  digestive  processes,  as  well  as  the  nervous 
xysteni.  The  appetite  if  retained  up  to  a  certain  degree  undirr 
the  oure,  and  nutrition  does  not  suffer  so  much. 

The  great  gup  which  lierL'  also  exiatm  in  the  complete  und«r- 
>;t:ui(litig  of  these  remarkable  pn)cc.«wii  inu«t  by  no  mfnnit  be 
hidden  ;  ou  the  contrary,  the  call  for  fuilher  metabolic  investiga- 
tions as  an  urgent  ilesidorutum,  may  find  expression.  For 
reawitjs  which  I  have  oft^n,  especially  in  my  '  Hydrothempie,' 
laid  much  stress  upon,  not  even  the  very  latest  labours  in  this 
field  arc  sufficient. 

That  which  in  general  the  investigations  of  the  various 
physiologists  have  taught,  us  attains  the  climax,  I  repeat, 
in  the  rule  that  cold  increaseji  the  excretion  of  carbonic  acid 
and  nitrogen,  only  so  long  as  the  temperature  of  the  body 
and  tissues  i*  not  reduci-d.  An  adniil  reduction  of  blood  and 
tissue  temperature  lowers  the  excretion  of  carbonic  acid  and  of 
nitrogen.  Heat'  reversely  is  follbwed  by  a  diminution  at  th« 
commencement  and  an  elt>vation  in  actual  healing  of  the 
blood  and  tissues  of  the  excretion  of  tJie  end  products  of  tissue 
inetaholisin. 

We  will  now  cursorily  examine  the  action  of  heat  and  cold 
upon  secretion  and  excretion. 
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Thermal  lsin.DK?(CJ!8  on  Secretioxs,  Excretions,  asd 
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The  whole  of  tht 


of 


vlKile  ot  ttic  )inx-ei(si!ri  ol  Reoretion  and  eii'rettOD,  as 
well  IS  the  vital  processes  in  the  tissues  and  organs,  depend  in 
Uie  most  decidfd  miumer  n\)im  the  iuavrvntioD,  circiilution, 
general  and  local  temperature,  and  normal  condition  of  the 
organ  it««lf.  Hcto  it  will  always  be  only  nec-essarj  to  investi- 
gate accurately  the  conditiom^  of  nutrition  in  qoeiition,  ami  to 
adapt  the  thermal  actions  to  these. 

Should  appearances  of  nervous  depression  or  irritation  be  at 
the  bottom  of  the  disturbivnee  of  the  functiouM  of  secretion  and 
excretion  or  of  alterations  of  nutrition,  it  wit!  often  be  |>oi»ible 
by  thermal  stimuli  which  either  dirrctly  or  by  way  of  reflex 
heighten  or  tower  the  innervation,  to  eauHR  their  mihsidenoe. 
Piitiiiiution  or  increase  of  the  blood  supply,  accelerating  or 
delaying  its  transit,  and  changing  the  current  more  rapidly  will 
likewise  woinetiniev  oau«e  the  disturbance  to  subitide,  iitcreaite  a 
diminished  secretion,  or  diminish  too  profuse  a  one. 

By  temperature  i-levatioti  and  n-duction  as  well  as  by 
mMtns  of  moist  vapour  in  which  we  bathe  the  diseased  organ 
continuously,  we  will  often  be  able  to  remove  the  disturbance 
which  depends  upon  an  alteration  of  that  orgnn  or  t  iovue. 

dnally  we  are  able  to  operate  decisively  on  the  conAtitnlion 
of  the  blood  and  the  nutritive  processes  by  stimulating  certain 
collateral  functions,  such  as  those  of  the  skin  and  kidneys,  or 
the  activity  of  the  liver  and  intestines.  This  great  and  wide 
territory  has  however  as  yet  been  itcarvely  entered  upon 
•ctentificsUly,  although  it  is  often  trespassed  upon  and  robbed 
empirically.  In  treating  of  it  wc  can  therefore  only  refer  to 
isolated  facts  ;  it  niu*it  remain  reserved  for  ]«osterity  to  |)pnetrat« 
this  darkne^  also  by  the  light  of  experiment. 


TbERMAL  iNFLtlENCES  OX   THE  SKTRtTTOHT  FUXCTION   OF 
THE  SKIK. 

We  will  now  occupy  ourselves  with  the  question,  Wlutl 
influence  can  we  gain  through  our  thvmuil  interference  over  the 
ftinctioo  of  the  skiu,  aiKl  may  we  expect  that  the  increas«d 
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energy  of  the  cutaiieoux  ruottion  will  also  est«-n<]  it«  influpuco, 
to  other  oi^ns  or  disturbeocea  therein? 

Bt!)>ulrs  it!!  fiim-timi  iln  uii  urgUD  of  MctiKi.-  imd  TrcliDg,  a' 
regulator  in  the  heat  econopiy,  and  a  reservoir  for  an  alternating 
quuutity  in  bloiHl,  tli<>  !<kin  po«ac««e«  no  small  iiujwrtanoe  as  an 
organ  of  seci-etion  and  excretion.  Ilie  exit  of  carhouio  acid  and 
Water,  of  salts  and  organic  i^nbstanceij  by  the  likio  is  of  iniport- 
KDce  to  the  constitution  of  thi:!  blood  and  tu  tbv  united  organic 
economy.  Riihrig  has  estimated  the  excretion  of  carbonic  nciii 
by  the  tnufacc  of  tlu-  Iwdy  iindi-r  ordinary  circmustanceii  to  be 
U'OTfi  grniB.  for  tlie  24  hours,  and  llii>  amount  of  wat«r 
excreted  he  re<-koDi<  at  034*44  grins.  The  total  daily  low  l>y 
perspiration  according  to  tliis  aniouuU  lu  64U^14i  graiii. 
Excretion  of  carbonic  acid  and  water  by  the  skin  however, 
varies  very  considcraltly  with  the  surrouuding  tem]>eralure. 

Wo  utn  vuiu'i-ivL*  tlwt  llii^rnuil  applications  must  have  a 
})OwerfuI  inHueuce  in  this  direction,  and  this  all  the  more  surely 
after  it  has  been  proved  that  these  excretions  do  not  cease  even 
ou  the  vontACt  of  fluids  with  the  skin.  This  has  liecn  esta- 
blished with  certwnty  particularly  for  the  gas  excretion.  Since 
blood  contaius  more  WHtt-r  and  ciirbonic  acid  than  the  eiUTound- 
iug  air,  there  must  be  a  continuous  sLrt^m  of  water  and  carbonic 
acid  kept  up  from  the  blood  to  the  atmosphere,  when  the  blood 
comes  to  the  surface  so  lar  that  the  epidermis  does  not  offer 
too  great  a  ru»iMtance  tti  this  interchange  of  gases. 

By  our  thermal  applications  we  are  in  a  jMsitiou  to  increase 
the  richness  in  blood  of  even  the  most  siii>crficial  capillary,  and 
by  promoting  the  casting  off  of  the  most  snpcrficiiil  layers  of 
the  homy  epithelium,  we  thin  the  epidermal  pailition  'twixt 
blood  and  air,  and  facilitat-e  the  interchange  of  gasea  there- 
by. The  thermal  and  mechanical  influencet<  of  hydrotJtem- 
peuticswill  therefore  be  in  a  position  to  increase  the  re,ipirati«ry 
function  of  the  skin.  Many  fiwts  also  speak  iu  fuvour  of  ■ 
iniKlerateassumptiou  of  gas  by  the  skin,  especially  the  one  that 
the  air  coming  in  contact  with  the  skm  imdcrgoes  changes 
similar  to  tho^e  it  han  to  pass  through  iu  the  lungs.  The  great 
difference  between  the  tension  of  the  oxygen  in  the  blood  and 
in  the  atmospheric  air,  which  mu«t  cause  a  diffusion  of  this  gas 
towards  the  blood  on  account  of  its  great  chemical  altinity  for 
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oiy^D,  jui'lifi^s  thft  ftKstitnptiai)  that  tbe  function  of  the  Imign 
ma;  find  som«  perceptible  support  io  an  increase  of  the  skin 
fuiuftiiiu,  although  one  Uiat  at  the  present  time  i«  iiiestiiimhle 
b;  tigures. 

Certain  it  is  that  the  thiniipit  jKiiiKihle  voiidilion  of  the 
epideniiis,  the  ri<!hne»s  in  blood  of  the  moat  aopprficiial 
captllanc^  and  ihv  rapidity  of  the  cin-uliitioii  niuitt  uU»  have  a 
decided  lufliieiKre  in  fiicilitatii)g  the  abi^rption  of  ga-^eit. 

Absorption  of  gaa  by  the  akin  has  been  aocertaJQed  by 
aiiiuial  experiuietit  for  the  most  vaTioiii<  volatile  »iib«ta[i<-cs. 
This  in  reality  ooly  very  lately  establliihed  fact  in  of  peculiar 
intercut  for  the  reawn  that  it  is  now  considered  ta  quite  certain 
that  watery  iLon-voIatile  aulutioiis  amnot  be  abtiorbed  through 
the  uiuQJured  epidermis.  The  imbibition  of  a  gus  of  any  kind, 
or  initi^M]  of  any  otlii^r  xubittauue,  »t;ciii!'  aoeonling  to  thin  to 
dejiend  only  u[>ou  its  aggregate  condition.  Kinely  atomised 
watery  Holutioiis  of  I'ariouK  componition,  or  such  in  the  form 
of  gas  or  va]H)ur,  will  jienetrate  even  the  unimpaired  akin,  as 
Ruhrig,  Bremout,  and  others  have  proved;  and  in  these  facts 
may  perhapft  be  partially  found  the  ejtplauntion  of  the  good 
effects  of  hydrotherapeutics  in  numerous  lung  affections. 
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In  a  yet  more  reliable  manner  we  can  regulate,  throngh  the 
xkiD,  the  watery  eon«tJtuent»  of  the  orgauisni.  We  can  potit- 
lively  heighten  the  excretion  of  water  by  the  skin  exceswvely, 
and  we  can  also  diminish  it,  at  will.  All  stimuli  contracting 
the  vutaneous  tnnw^leK  and  vessels  must  necensarily  keep  back 
the  watery  perspiration  of  the  skin,  since  they  diminish  the 
supply  of  fluids  ti>  the  »iirfaw  of  the  body.  In  contradis- 
tinction to  this,  everything  which  rel&xe*  the  contraction  of  the 
Diu-icles  and  vessels  in  the  skin  will  increase  the  excretion  of 
wattT  by  the  #kiu.  Hence  cold  will  diminish  the  watery  excre- 
tion by  the  skin  at  the  moment  of  impression,  whilst  heat  will 
mnteriiilly  incrniHR  it.  It  is  in  our  jkower,  as  we  shall  ]ireset)tly 
see,  to  call  forth  not  ulone  an  inM^uitiblc  watery  jWr^pinUion  of 
the  akin,  but  also  actually  to  sot  a-going  a  power^  secretion  of 
■weal. 
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Ewiythiiig  wliioli  n^axctt  tbe  vcshvIs  uf  tht  skin  nnd  elevates 
tbe  Mood  preatiare  in  the  ciitaneoa^  vea^els,  or  acc«l(?rat««  the 
oirculaiion  in  the  skin,  belongs  to  the  cat«goTvof  facUmfa^'onr- 
able  t«  tbc  fornmt.ioiiof  ifliff  lit.  An  flcvittiumif  the  temperature 
of  tliu  blood — t'lint  Id,  either  rirtention  of  heat  or  increased 
fujiply — 8cteniA  directlj'  to  stiiiiuliite  the  nervous  centres  for 
sweat  secretion. 

^<i  umouitt  of  awoat  wliivb  ciid  Iw  ptY>Juo<)d  in  a  dnfiniUi  timo  cmi 
sc&rcely  bo  corroctljr  eEtimated,  aiid  depeuda  upou  uifuiLfold  and  ako 
iDdiviiliiiil  ciri'iiiiiHlanoCK.  Biilit-ig  i|ii»t4!ii  that.  Knn^  Rxcrct«<)  1&6 
grma.  of  sveat  in  one  hour;  800  gnus,  are  said  to  have  bceu  otugLt 
in  11  Khirt  ill  frum  1  to  1^  Iiour  durinf^  ft  nwaating  cum;  Wi^puiil 
loat  nearly  I  pound  find  10  OE.  in  26  minutce  in  a  viipour  bath  of 
35°  to  aril.  (Ill*  to  118"  F.)i  Rirthold  in  30  uinulM  1^  Ib«. ; 
Letnooier  after  a  bath  of  45'  C.  (113"  F.)  In  8  minutee  21  oa. ; 
and  Kiinko  gives  the  nmniint  of  uat«ry  secretion  by  t\iv  nkin  in  31 
huuro  ua  fluctuating  between  1,739  grins,  and  19  kilon. !  The 
quantity  of  this  excretion  being  no  grout,  it  ia  of  importance  to  know 
its  cheniioil  compoaition  and  proijortieia. 

Swout  aoi-urdirig  to  HiJlirig'H  stat«ment«,  itc  a  dear,  coloarleeu 
Riiid  of  n  contiiound  odour,  NiiUy  t«£t«,  und  n«ually  acid  inaction,  lliw 
fornuvd  L'touiL'titu  Ui  ha  diiitiuguUbe»(t  in  it  nre — oil  globule*,  mitRua 
cells,  dark  molecidar  gi^ns,  and  epidermic  acalea.  On  evaporating 
HVeat  crystals  of  chloi-idcs  of  sodium  and  iimnionium  r>:ininin  behind. 
Sweat  beloiigB  to  the  moat  wal«ry  secretions  of  Uie  l>ody,  imd  eoutain* 
bitt  few  solid  constituenta.  The  secretion  tiecoinee  more  diluted  the 
men'  of  it  is  formed  under  xttmulatioii,  huioe  tbe  difleritig  atutemouU 
as  to  tlie  amount  of  tbe  Holid  remnantn.  Besides  this  the  nntrimont 
taknn  miiy  be  of  some  influence  on  its  coiixlttution. 

The  Holuble  salts  of  the  blood  form  the  principal  bulk  of  ths 
roDtiiinR ;  tlicy  cuniiiat  chidly  of  clilorideH,  noljibly  that  of  iiodinni.  Of 
inaoluhle  aalta  the  principal  ones  are  PO,,  lime,  and  magnesia;  the 
iron  oxide  of  the  HWout  in  Haid  t.o  depend  on  the  epithelium  mixed 
up  in  iL  The  amtLll  (jiiantlties  of  ammonium  ai'e  Qxed  by  hydro- 
chloric,  carbonic,  and  organic  ncidn.  Free  ammonia  could  scarcely 
o>!our  otherwiae  than  aa  a  product  of  deeompoeitlan. 

The  list  of  oi^nic  constituents  of  the  Kweat  contains  fiitty  acida, 
nmido,  aoelic,  and  butyric  aoids.  The  prewtice  \n  suspected  also 
of  pi-opiouic,  metaoctonie,  eapnonic,  and  caprinic  acids.  The«e 
acid*  give  the  aweat  its  peculiar  odour,  which  cbiiuges  under 
different  conditions.  Particularly  characteristic  is  a  most  peculiarly 
ehurp  bittersweet  odour  of  the  cutaneous  perspiration,  whidi  reminds 
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^tf  aootono  and  chloroform,  nnil  wbicli  occnm  wpeeUUy  in  din* 
betes  aod  different  oUier  diseasw  with  rapid  ninscalBr  dicinlt^irtt- 
tion.  wtion  it  muHt  prmutnalily  bit  &lv.-njH  looked  upou  as  a  si^i  of 
reti^Ograde  tissue  metumui'plio&is.  The  pcrepirution  in  cvrtaio  actito 
exkothenukt*,  such  »  lOirUtinft  >ud  miittftlue,  tuu  also  a  peculiar 
and  amiallj  vtaj  cluu«ct«mlic  emoll.' 

I  m»  lik(<w-LM  otUsa  able  to  convincii  myvnlf  of  a  \tirj  particular 
kind  of  odour  which  prucwded  from  the  cntaneons  transpiration  of 
pntiMibi  with  hpctic  fpvev. 

Since  odoiu«  oaly  call  forth  aubjeotive  impreHalons  and  thtre  haa 
«tiU  not  boon  found  any  motbod  whcroby  to  diffcrantiatj!  thrm  objeu- 
tively,  it  ia  impOHsJhle  to  make  vae  of  tlie  varTing  odours  of  the  sweat 
in  tho  JiftVirmtial  diagnona  of  varions  conditioTiK.  Tliic  will  ulwa^a 
reniaiu  so  muob  the  ntore  difficult  ainoe  partial  bUnditftt  of  smell  ia 
even  a  Ktill  more  common  occummco  than  colour  blinduetOL  Whilst  I 
myself  and  a  few  of  my  aMislauta  are  wont  to  recognise  the  preeejioe 
of  a  diabvtic  person  immedintcly  ii[)On  our  Rntranci-  into  the  waiting 
room,  there  aF«  otljers  who  are  completely  insensible  to  this  odour. 
The  prutence  of  uron  in  the  sweat  has  btivii  ]>c«itiv<Tly  donunittratnl 
by  Funke ;  it«  amount,  however,  varies  considerably  and  rises  up  to  & 
certain  limit  witli  the  amount  of  the  mxrction. 

The  quantity  of  urea  ia  much  incmased  in  ummia,  ^olerft, 
eclampHia,  and  Bright'*  diw^ise ;  Bii)|;ar  ih  atiid  to  biivt!  bevti  found 
in  the  )iw««t  of  diabetic  persons.  Carbonic  acid  iumI  niti-ogen  '  at* 
«lao  toand  in  the  sweat. 

Concerning  the  seineiotic  significnnce  of  sweating  I  mnat 
here  n^ain  speak  of  thv  heat  economy  of  the  Ixxly.  The  io- 
aeogible  penpiration  already  niuat  bind  some  heat  to  the  sor- 
lace  of  the  body  through  more  or  lese  evaporation  of  iratvr  gas, 
and  if  therefore  a  favtor  in  the  heat  loxs.  When  we  recollect 
tbal  workmen  in  a  tropical  climat«  can  excrete  from  ^  to  j 
of  thoir  Irady  weight  daily  by  the  skin,  we  cad  conceive  of  what 
an  enoriiiou-t  quantity  of  heat  oiu-b  n  great  lo.«9  of  water  at  the 
blood  tempemture  will  deprive  the  body,  and  how  much  this 

I  Tha  most  chaiacteriittie  noeU  of  l;iphiiii  Mhonlil  luirdlj  be  omlltoil  hen. 
IlluMbeeBTatioiialfdcaaribcd  m  thcimcU  of  mlooorhay  ;  bnt  in  myoplaloti 
it  moai  near);  raMoibile*  tha  odour  to  be  obtained  bf  onpt]rias  the  cotiteMa  at 
a  penud'a  bed  which  Iiu  b««ii  suilcd  for  some  itino  thnni^h  iuooMiiicnoa  of 
attne:  the  rinllArltj  of  tlia  <vubi!  uf   Ibv  uduur  miui  bo  ■pfun'Dl.— ^TKUn- 

UtTOU. 

'  The  laltor,  I  beliova,  hax  not  a*  yet  Uhib  abMtutelj  piuitd  to  be  praaoDt 
^TKAHffi.aToK'M  S'ole. 
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iieAt  to«i  will  ooulrlhult^  towardii  reducing  Ihe  elantttnl  temjte- 
rature  to  oomml  again.  If  the  heat  low  oocBxionod  by  this 
refrigerating  iip[>unitux  wrn-  wanting,  fxitttKncn  in  »  tropical 
climate  or  in  over-heal#d  iiparhnentA — indeed,  the  rapid  defe- 
brilisation  of  patients  at  all — would  be  totally  incomprehenBible. 
NunnTJcally  the  magnitude  of  the  In-jit-regulating  capubilities 
of  the  sweat  has  certitinlv  not  been  snfticiently  eatAbU:jhcd,  and 
on  that  account  I  wfill  not  t-nl'T  int^  (he  subject  any  furtbor 
here  either.  Still  further  significance  of  the  loes  of  water  by 
the  gkiu,  as  WilliH  points  out,  luuy  lie  in  the  thickening  of  the 
iii'tcrial  blood.  Tliis  diminished  amount  of  water  of  iJie  blood 
must  certainly  bo  of  influence  ujjon  the  proceaeea  of  diffusion  it) 
liii- tiiKvieti;  an  nngiop«'tul  current  might  be  inffrrwl  from  il, 
and  the  undeniable  a banrption -promoting  propertieH  of  profuse 
sweating  are  thus  to  be  explained.  Althongh  this  hajf  not  been 
sufficiently  invf!'tigat<'il  as  yi-I,  it  ik  Hill  certain  that  the  taak  of 
larrying  off  manifold  excrement itious  products  from  the  body 
f;illfi  to  the  lot  of  the  sweat.  The  excretion  of  water  by  the 
skin  p^^^bably  supports  the  function  gf  the  kidneys  and  exhala- 
tion by  the  lungs. 

It  did  not  esca[)e  the  older  physicians  that  a  «»rl  of  anUigo- 
uism  seems  to  exist  between  these  functions.  Kohrig  explains 
the  couuection  in  the  following  manner:^ 

Th«  rlelayed  resjiimtton  anil  the  heighteneii  muscular  actiTity 
oanae  an  accumulation  of  ciirbouii-  acid  to  the  bluocl,  and  tlits  ngain 
oxcit«*  the  heart  to  incrensed  activity,  thereby  also  iud'easing  the  for- 
uiatiuu  of  sweat.  The  iuverM  conditioti,  in  which  rcKpiralion  tokm 
the  piftce  of  the  non-suflicient  skin  function,  we  oheerve  in  animals 
under  enlii'cly  physiologifnl  circiiuiHlanees,  lJo«»,  foriiixtunce,  wbieh 
possrw  no  sweat  gUndsHcek  ta  innlte  up  for  the  deficieuey  by  iocreasiag 
the  fretfucncy  of  their  breathing  and  excreting  more  wntnr  hy  thn  lung«. 
Yet  clcn.rfir  is  the  anta^niam  between  the  functions  uf  the  sklu  and 
of  the  kidneys.  Pitsouk  who  per.-qiiiv  fiiecly  show  n  d<>cr«i»e  in  the 
ainoiinl  of  urinary  seci-etioD,ancl  inversely  in  retention  of  urine  sueat- 
iug  uftaii  uccum,  which  carries  oS  nniny  of  the  excrementitious 
materials  of  the  body  usually  voided  in  the  urine, 

Kohrig  further  points  out  that  the  function  of  tbe  skin 
also  stands  iu  a  certain  antagonistic  relation  to  intestinal 
activity,  increased   perspiration  causing  constipation,  and  in- 
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vereely,  in  cuiktm  of  inaclivily  of  Hic  i^kin  wiitcry  evacuations 
often  occur.  The  oft-repeated  observation  that  caostipatioii 
freqnentiy  occurs  ut  tliv  <'oiniiiewceni(Mit  of  ii  wrntcr  cure,  u 
w^Jl  ns  t h«  furlbcr  one,  that  the  moft  varied  fornin  of  diiuTba>a 
are  cured  by  an  appropriate  water  cure,  enpport  this  view. 

The  KTCntwt  vnliie  of  sweating  I  beliftve  to  have  lain,  during 
otherttise  normal  rennl  functions,  in  the  tmnsference  of  the 
place  where  the  watery  excretion  took  pluce,  and  in  the  altera- 
titni  of  jirocesses  of  diffusion  in  certain  internal  organs  c»U!wd 
Uieteby,  but  chicrty  iu  tJic  (jreut  altenUiou  of  the  blood  distri- 
bntion  indttCMl  by  the  act  of  HWHating.  it  is  however  *  dif- 
ferent matter  when  the  kidney  funetion  is  disturbed,  and  in  thooe 
disenses  which  nxv  chamcteriited  by  diminished  metiiboUsni. 
We  must  then  endeavonr,  by  stimulating  the  diverse  collaterml 
channels,  to  accelerate  ti»sue  inefabolisni  in  every  direction, 
and  in  particiilHr  to  powerfully  promote  abiwrption. 

The  loss  of  water  and  salts,  especially  chloride  of  Mtdiam, 
eaa^ed  by  profuw  sweating  has  11  (ifn-eptible  influence  on  the 
constitution  of  the  blood  and  over  alterations  of  nutrition  and 
tiwue  tnetabolisra.  Since  the  blood  Vveps  it«  composition 
intiict  IU  much  a.'<  jiossible  the  ti»Eues  and  intercellular  fluid 
are  oblige<l  to  give  up  a  |«rt  of  their  watery  contents  to  the 
blood  vessels  when  therft  hatt  been  a  grcnl  lo»s  of  water  through 
cweating.  In  this  manner  active  angiopetal  currents  and  pro- 
ceases  of  resorption  are  started  by  the  sweat. 

According  to  the  investigations  of  C.  Schmidt,  Ihc  btood 
mnnt  lake  up  a  greater  amount  of  albumen  by  diffusion  ftom 
the  tissue  fluids  after  il>  lo»-t  in  salts  ej-^iwiidly  of  alkaline 
chlorides.  Schmidt  haa  shown  that  between  the  mlta  of 
the  blood  and  the  albumen  of  the  plasma  there  cziKts  a 
constant  ivciprrKnl  balant^ing  proixirtion,  in  that  the  blood 
takes  up  one  part  of  salt  for  every  nine  iiarts  of  albumen,  and 
vta  veyga.  Item-*'  tJn-  bl'>"d  plasma  shrndd  W  much  richer  in 
albumen  »ft<'r  jirofuse  sweat  secretion.  Such  tin  alt^mlion  in 
the  composition  of  the  blood — especially  the  increase  of  Ihr 
albumen  in  it  tmist  I'pi^raie  verv  thwi'itghly  on  the  orgnnic  pro- 
cesses of  gas  dirt'u«ion,  oxygen  assumption,  and  the  excretion  of 
carbonic  acid  ;  but  it  must  at  the  same  time  influence  and 
occelcnite  ihe  excretion  of  nitrogen. 
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Wc  sluiU  bet  able  lo  influence  Lhu  sucretion  of  urine  less  by 
external  thermal  a|)plicationD  than  by  the  internal  line  of  water. 
External  applications  will  act  ujjon  the  function  of  the 
kiilnoys  only  in  to  ftir  a*  Wwy  (-outntl  innervKlion  and  the 
cironlation,  or  alter  blood  pressure  and  distribution.  The  cxpe> 
rimenfal  Ikibis  on  which  is  placed  the  fl«t«nient,  that  by  cold 
Hppbivili<instJ)tJie)tkin  we  canqnanlitativelynltfr  iJie  excretion 
of  urine,  has  been  handed  down  to  us  by  Colotnann  and  Miiller. 
Still,  aB  fnr  a»  I  know,  the  influence  nf  vxt4.'ma1  thermal  appli- 
(Mtioni*  upon  the  wcret.ion  of  nrine  has  not  been  Hiifiiciently 
investigated,  especially  as  regards  qualitative  alterations  which 
(he  iirini'  iiiidergiH-K  in  (herm^tl  opera! i<Mnit ;  nnnc^emin^  this 
questinu  we  nowhere  tiud  precise  answers.  The  heightening 
of  the  pressure  in  the  vascular  wyxtem  induced  by  cold  seems 
to  vAWtv  the  diiin^tic  action  of  the  low  te^mjicratiire  ;  on  (he 
other  hand,  the  usually  rapidly  disjkppearing  albuminuria  which 
18  often  observed  after  very  cold  luilhgi  may  fnid  it«  explanation 
in  the  lowering  of  the  blood  pressure  which  must  take  place 
during  the  period  of  reaction. 
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If  we  glance  over  the  literature  we  may  also  find  many 
-thinga  ooneerniug  thermal  action*  U|x>n  other  secretions ;  the 
secretion  of  the  bile  and  of  the  intestine  and  the  peritttaltic 
niulion  are,  for  exiiinple,  fav\  to  be  successfully  and  jjowerfally 
iuEuenced.  In  the  chaj)ter  on  the  hydriatir  mi^Ihodx  wc  shall 
find  opportunity  to  touch  on  certain  matters  belonging  here. 
Of  the  influence  of  ln?af  ;itid  fy>ld  upim  the  eitcrotion  of  CO, 
and  N  we  have  already  taken  notice  when  Hpeakiiig  of  the 
heat-regulating  processes. 
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8.  MECHANICAL  ACTIONS  OF  WATER. 
Other  actions  also,  which  may  be  de-signated  collectively  w 
the  mechanica]  actions  of  water,  arc  brought  about  by  the 
mode  and  manner  of  its  application— whether  fixed  or  in  an 
unconfined  condition — by  Jt^  aggregate  form  and  the  weaker  or 
stnmger  force  with  which  it  conies  in  coatiict  with  the  sur&co 
of  the  body. 


KFFSCTS  OF  ft'ATER  PHESSVRE  VPOy  TUE  BOltr.  AM 

The  effects  thus  brought  about  will  partly  suppuTi  th« 
tliennal  inHucnces  and  stTi^iigthcn  or  wcakra  (hem,  but  they 
gurtly  h'kt^Hiiie  develo]i  actionii  of  their  own. 

On  the  ono  side,  it  is  the  preasure  of  the  mass  of  watei-  of 
itHclf  thai  cniiMif  the  mechniiieal  iictions  of  wuter  on  voming  tn 
eoiitaci  with  the  surface  of  the  body ;  on  tiie  other,  it  \»  tiie 
moTemeut,  the  impetus,  tind  (all  of  the  water  which  cause  it. 

But  we  ulao  combine  at  {>]ea»ure  i^uil«  ■nd<!'prnd4;nt 
medlMliral  procedures  with  the  thermal  or  let  them  follow 
tliew  in  the  Conn  of  fridion,  kneading,  pres&ing,  chopping, 
fulling,  £0. 

The  pressure  which  the  weight  of  the  water  mass  exertn 
upon  the  body  of  the  bather  iat  no  incooMderublw  one  ;  to  the 
usual  atmospheric  pressure  the  weight  of  the  water  is  now  added. 

Aecxirding  to  Mmithncr  Uio  inoiviaaK!  of  pruoniro  unountx,  for  a 
eottunn  of  vatei-  abont  2  foet  liigh,  to  ,',  of  the  atmospheric  jtmnirn, 
or  abont  2,3)^0  Un.  mc^ru  than  in  ordiitnrjr  Hir.  Thu  result  ia 
obtajuei]  from  the  calculation  of  tJte  incTMse  of  the  pretmra  bj  ,',  if 
we  »pt  donn  Iho  fttmooplicric  prwvnrc  |icr  Q'  of  the  aurfu«  of  the 
bodjr  t>a  eqiml  to  Ifl  IIm,  Slartaui  has  calculated  thu  proantre 
npOD  tbc  15  □'  which  the  boHjrsur&oe  of  a»  adult  [lerson  is  «rti- 
mated  ul  to  be  4):!,000  lbs.,  wliiliit  luaii  iu  utmwplKtric  air  miflcra  a 
ptWBure  of  27,235  VionneM  Ihc  The  pi^ssure  ia  a  still  n^utar 
one  for  the  b«tbe«-  when  he  staada  iu  a  large,  duop  rvonvm-,  nooo, 
according  to  the  nuav  author,  the  pmiKum  of  the  water  upon  >  [ilaiw 
immnntci!  in  it  in  njuiil  lo  the  prasaure  of  ■  column  of  irnt^tr  whoso 
tHse  re{>rpsenta  the  plane  aiuI  whoHc  hrjght  \h  the  height  of  the  water 
aboTo  Iho  point  of  gravity  of  liiat  pbuie. 

Soch  an  increase  of  the  pressure  upon  the  body  is  however 
unacoompunied  by  any  iKirticiilarly  prominent  phenomena,  and 
would  be  itUlI  less  m>  if  the  jiressure  were  not  one  eiprli-d  <in 
the  outer  sorfeoe  of  one  side  of  the  body  only ;  hence  in  sub- 
merging the  head  lluV  prenure  ia  hardly  perceived.  The  pres- 
eore  of  the  water  manifeMs  itself  by  the  sensation  of  greater 
exertion  which  the  muscahir  inurement  requires.  Prominent 
is  the  feeling  "f  connfriction  in  breathing  which  is  called  forth 
by  becoming  aware  of  the  grimier  muscular  exertion  which 
will  he  required  for  enlarging  the  thotKi,  on  the  surface  of 
which  now  ro^i'  uIhu  the  whole  colomn  of  water  whose  weight 
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has  ta  be  overcome,     llie  preKture  of  (he  wnU-ratso  becomeii 
noticcuble  tbruiigh  an  escape  of  intetf  inal  gaiies. 

TTift  further  comtequ^iK-Pd  of  tlic  increased  pressure  upon 
the  periphery  are  to  be  looked  for  in  the  vi'rcakitorv  (■yrttm.  The 
mechanic^]  PS])ultiion  of  the  blood  from  the  cutan«>oiiit  vr^wls. 
ami  tbo  higher  pressure  under  which  they  stand,  becomes  moat 
iipparent  when  the  body  has  relatively  mnch  miperficies  to  its 
i-tMitents-^in  other  words,  in  lean  individuals.  The  increased 
[m-Sfure  on  the  periphery  of  the  lx>dy  must  be  obstructive  to 
the  flow  of  the  Motid  into  the  most  siiperlicial  cutnnoou* 
vetweis,  but  eiipecially  it  must  render  the  return  current  difficult 
through  the  very  eom]ire«iiibIc  veins,  and,  like  every  otb« 
obstruction  to  the  blood  eiirri-iit,  iii;ike  i'self  manifest  by  its 
action  span  the  heart,  which  coneists  in  increasing  its  forc« 
and  nccclemtiug  the  contnirtion.  The  pressure  of  tlie  water 
would  occasion  this  to  a  much  greater  degrw  if  there  were  not 
numerous  anastomoses  between  superficial  and  deep  t«sscU 
which  ulhiw  of  the  encape  of  the  blood.  'l"ho  blood  pressure 
within  the  internal  orgiins  muiit  in  any  case  be  fiiiiH-what 
increased  in  eonufspience  of  this  obstruction  to  the  current. 
The  more  powerful  and  accelerated  eardLnc  contractions,  of 
which  we  mndc  raentiim,  under  thernud  imprenuouM  arc  no 
donbt.  iH'c-utioued  by  the  intluence  of  the  water  preesuie  as 
well.  The  contai^t  of  volumes  of  water  with  I  he  sur^e  of  the 
body  by  prnjfwtii>n,  <ln>hing,  friction,  or  motion  o^wrates  in  a 
different  nnuinei-.  In  general  it  may  be  said  that  these 
met'hanical  inHuence^,  as  well  as  friction,  fulling,  knead- 
ing, and  lapping,  "jierate  upon  the  innervation  and  circiihi- 
tion  and  the  processes  of  nutrition  de[)endent  thereon,  in  a 
manner  similar  to  theimal  interference,  and  thwt  they  will 
support  the  latfrr  in  iU  operations. 

Thr  meehiinical  manipulation  of  the  skin  by  gentle  or 
more  powerful  rubbing  (friction,  efflenrage)  causes  a  nervous 
stimuUiliiin  which  in  ciniable,  iKTording  to  its  jiower  and  dura- 
tion, of  effecting  an  elevation,  lowering,  or  even  complete  losa 
of  the  irritability,  and  I'-mporary  ]iaralysis  of  the  affected  nervous 
region.  The  physiological  proofs  thereof  have  been  fumiHlied 
by  various  invent  igatioiis.  Tiirk  found  that  gentle  rablnng 
of  an   aiiiesthelic   piirt   of  the   skin   was   cajiable    of  oblite- 
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rating  the  limiU  of  ttiv  aiuRHthe«ui ;  he  nUo  ithuwtHi  tbat  by 
Ihu  tnnnijiul.ition  moderate  degrees  of  cutaneous  aiiiKstlieKiu 
could  be  causod  to  disapituur.  Similar  olivcrviitiouii  made  by 
myself  arc  coinitiiuiicnt^^d  in  my  *  llvdrothoraiiit!,*  Wtdler, 
Eulenburg,  Kosentlml,  myself,  und  others  have  shown  thnt  it 
\a  ]M)!aiiblc  to  inorcasf  the  itenwbility  «f  the  »kin  for  touch  by 
such  mi^'luinicil  iiifluencee,  also  however  to  diminish  it.  At 
the  present  day  it  is  a  very  common  jtmcltce  to  aniesthelise 
Iiy]>6r9«thetic  s]>ots  or  dis(>H»ed  joints,  nnd  to  cure  many 
neurulgiiM  by  tlii#  pRwedure. 

From  what  has  just  been  advanced  we  will  hardly  be  sur- 
prised to  fmd  a  Mil)  more  I'tret^tiial  ini-iiTDt  whereby  to  influence 
s?nc()ry  or  motor  disturKinces. 

It  is  not  necessary  to  fear  that  the  mechanical  mani- 
pulations, like  the  tln-rmal,  will  tint.  Vje  able  to  act  upon  more 
remolv  |«iri»  of  the  nervous  system  also,  for  they  do  thin  by 
eonductiou  and  by  reflex,  lleucc  it  may  be  considered  quit© 
rational  to  ondcnvour  to  obtain  revubionary  and  altrntlivc 
efFectji  from  the  periphery  by  means  of  thermal  and  mechanical 
measures. 

The  iiillHenceB  of  GQechanical  interference  upon  the  veswls 
and  eirculniion  are  still  more  striking  and  simpler  to  follow. 

The  influence  of  niH^hanicnl  cutaneous  irrilnntji  upon  the 
iikin,  and  hence  upon  the  whole  circulation,  is  already  manifest 
by  the  change  in  colour  of  the  iikin.  Evi-ry  meclianicul  im- 
pnisaioa  ujtou  the  «kin  leaves  its  tiaco  behind  it.  ff  we 
travprse  the  skin  rapidly  with  our  finger,  only  very  lightly 
touching  the  epidermis,  we  will  be  able  lo  follow  the  track  of 
the  Sngrr  by  the  pale,  bloodless  delineation  which  lasts  for  a 
variable  period. 

There  tixv  individuali>  in  whom  these  tmee«  la»l  n  long  tiuio 
after  the  stimulation.  The  [lale  streaks  which  follow  the  course 
of  the  finger  are  cjdietl  forth  by  the  expulsion  of  the  blood 
from  the  irritated  vesjtels;  it  does  not  however  seem  to  be 
merely  a  mechanical  eiptdsion  of  the  blood  from  the  vessels 
which  wc  h'^re  observe.  The  latter  indeed  is  recognisaNe 
hy  the  fact  tbat  the  blood,  immediately  on  the  cessation  of  the 
pressure,  rushes  from  the  periphery  of  the  aflccted  |>ait  into 
the  emptied  vetwel^  again.     Tliere  rather  appe-an  to  be  often 
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an  aciJTu  coniractton  of  the  aflfectecl  ciitAneom  v«Mels  caused 
by  thu  mechanical  irritation  of  the  ebia  through  the  meiltntioii 
of  peripherul  sensory  iktvcs,  uud  tJtis  continues  for  ii  longer  or 
shorter  jMTKitl  iifter  tlie  cessation  of  the  irritation.  Henor  it 
is  that  such  mo(;hanic;il  irritants  are  also  suitable  for  the 
(rxamiuutioii  of  tlic  reflex  irrit^tbibty  of  ihe  vaifoinotor  nervee 
anil  the  exhaustibility  of  their  innervation.  (The  signilicuuce 
of  Troussean's  '  tachvs  ccriibnilcs '  in  affections  of  the  central 
nervous  HviftvniK  ik  well  known.) 

Knt.  in  addition  to  contractile  actions  we  can  aUo  call  forth 
by  mechanical  stiinutnt ion  rvlaxation  of  tbc  vessels,  uud  thereby, 
in  a  manner  similar  U>  that  detwrlbed  »«  occurring  on  thermal 
siiinulation,  act  uikjh  the  conditions  of  tension  in  the  vascuiar 
system,  upon  Ibti  blnuil  distribution,  uTid  thv  heart's  action. 
We  have  shown  that  the  tbemial  stimulation  alone  often  calls 
forth  the  con  tempi  a  tfd  action  on  the  p'-ripheral  vessel.  Simnl- 
tancouH  mechanical  stimulation  will  teach  mk  how  to  obtain 
that  effect  much  more  rapidly,  lly  this  nicanfi  ne  will  then 
also  succeed  in  accelerating  and  enlarging  the  abstraction  of 
heat,  in  more  rapidly  overcoming  the  heat  regulation  and  cull- 
ing forth  more  powerful  tcnipcTBturc  effects,  most  particularly, 
however,  in  causing  a  more  effectual  alteration  in  the  diittribu- 
tion  of  the  blood  au<l  heat. 

The  iigitatiiig  effi^t  of  the  douche  i*  [larticularly  note- 
worthy in  regard  to  its  profound  action  njion  the  nervotut 
system  and  the  o-ircniation  of  the  Vi!"od.  Tbc  agitation  hcr« 
cnlli.'d  forth  by  the  mass  of  water  falling  down  in  either  a  con- 
densed or  divided  stnsam  will  act  not  atone  upon  the  suiiace 
of  Iho  body,  but  will  also  develop  i(,»  beiu-ficial  action  in 
deeper  parts  by  a  corresponding  rclaiation  of  tiie  superlicial 
muscular  layer  l.aking  place.  The  rapidly  rept-ated  momentary 
compression  and  concussion  of  the  formations  encountered  will 
develop  a  nervous  stimulation  conducted  to  the  central  organ 
with  intense  rapidity,  an  energetic  primary  vascular  coutnic- 
tion,  and  a  powerful  reactionary  determination  of  blood  to 
those  parts. 

This  agitatory  action  must  be  looked  upon  in  the  liglit  of  ■ 
powerful  factor  for  promoting  the  motion  of  the  fluids  and 
louterials^  for  the  ult^mtiou  of  proccetes  of  diffusion  in   tbe 
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i,  aiKl  in  dir«ct  »nd  refii?<;ted  alterative  actioins;  it  is  just 
this  finctor  vhicli  in  Frrucli  liydrothvnipcutics  liu  received  the 
fiitl'-»l  rMo^iitioii,  yet  in  Germany  has  still  &ot  attained  the 
pro]>er  recognition  and  widespread  iqiplication  it  deserves. 

Thv  ugilHtury  iielioo  is  to  be  contiidercd  a  motor  to  the 
drcalatiAU  of  the  blood,  the  lymph  and  the  fluids  in  like 
nuuiner  as  is  the  stroking  pToci.-««. 

ThvM^  powerful  iul«rrerences  o)>eiate  upon  the  iiM)vem«nt» 
of  arterial  blood  as  agents  promoiting  the  circulation  in  the 
nornukl  direction  of  \hv  ctirn^iit',  I'lnet!  thcvuiatorgo  and  the 
normal  rh^hmiiial  contraetion  of  the  vessels,  ao  like  tlie  peri- 
staltic notion,  prevent  a  rctrogmdi-  inovcmcnt  of  the  blood. 

The  chaling  and  c>mipr<*'ive  action  nf  the  heavily  dfj«e»fl- 
ing  vater  must  have  the  same  effect  npon  the  venous  circula- 
tion, a«  I  he  valve*  prt^venta  retrograde  movement  on  the  puirl  of 
the  contents,  and  the  mechanical  compression  elevates  tJie 
pressure  uttdcr  which  the  column  of  blood  within  the  vessels 
standit.  Tliat  the  set^retion  of  lymph  itself,  however,  ti  acceli^ 
rated  tu  the  directioa  of  the  current  by  chsling  has  been 
proved  by  striking  experimenlit  on  the  ]iarL  of  hiidwig.  His 
experiments  on  the  motors  of  the  lymphs  showed  that  even  an 
increase  of  pressure  in  the  cnpillury  w^*  followed  by  an  accele- 
ration and  increase  of  lymph  formation. 

Lymph,  however,  must  ■!«>  Iw  more  freely  secreted  when, 
«rt«ri.*  /rtrWiwft, the  preiuure  in  the  lymph  s|kio>:(  sinks,  for  the 
superfluous  driving  pressure  within  the  cnpillaries  thereby 
becomes  greater. 

Liidwig  ban  demonstrated  that  the  rapidity  of  the  lymph 
stream  pouring  ^m  the  opened  cenical  trunk  of  a  dog 
becomes  inereaKod  wheu  the  soft  parts  are  periodiuiUy  stroked 
«iih  the  band.  It  i.%  however,  quite  clear  that  nothing  OKire 
occurs  on  stroking  than  that  the  lymph  spaces  are  evacuated, 
and  that  therefore  tlie  pressure  therein  is  temporarily  rednced 
lo  a  minimnm.  Hence  acceleration  of  the  motions  of  the  fluids 
in  the  nonnal  direetion  of  the  cnrrent  and  HD  increased  forma- 
tion of  lympli  are  the  efiects  of  the  alteration  called  forth  by 
stroking  or  comprension. 

If  wu  now  BummariHc  the  benefits  and  mun/im  operandi  of 
Boechanieal   impressions  in  conjunction  with   hydriatio  ^roob- 
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dunes  it  will,  firttt  of  all,  strike  us  thftt  we  th<>reb^  loosen  the 
mo*l  itutterfiGiiU  epidermic  ecoles,  remove  all  useless  appenjaces 
adlicring  to  tlic  euticli-,  and  thi-  dried  and  tliickcni.'d  Bccretioo 
wtiicli  cvi-rvwlmn*  block.*  up  the  excretory  ducts  of  th«  ^;inda. 
In  thft  nftxt  place  we" Improve  the  stan  lor  tao  better  discliai^e 
of  it*  various  function*  By  the  increaRccl  rapidity  of  1  liclnler- 
chanpyi  ot  tlie  current  brought  about  simultaneously  we  ad.  im- 
proving! j  npon  the  vascularity  und  nutrition  of  the  dermal  organ. 
Wcyrich  bus  ilirt^ctly  shown  by  his  inveatigalions  that  the 
imperceptible  eva]K>n[tioD  of  wntcr  by  the  skin  may  be  increased 
up  to  50  per  cent,  by  brief,  gcnlii-  cbnfing.  The  influence  od 
inneT\'HtJon  and  the  movements  of  the  blood,  especially  in  the 
venous  system,  will  help  us  to  uiidcrsttrnd  the  im]K>r'aQce  of 
mechanical  measures  in  all  pattsive  hy]M>ni>niia'  and  stascs,  in 
disturbances  of  the  circulation,  blood  distributioii,  and  in  th« 
heat  uconomy,  beitide*  which  proccsdc;*  in  the  tissues  thent- 
selves,  such  as  diffusion,  secretion,  and  absorption,  are  influenced 
by  mcchunicjd  urtjons ;  and  licrefrfim  it  bccmnt^s  clear  to  us  how 
we  can  fulfil  the  most  varied  indications  by  a  combioatiou  of 
theruial  with  mcchanicjil  iiiiitiiurce. 


3.  CHEMICAL  ACTIONS  OF  WATKR. 
It  is  not  alone  by  its  temperature  and  its  bulk  as  such  that 
water  callit  fiirth  alterations  within  the  organism  which  find 
therapeutical  applicaUon.  The  ebemieal  ixtrnpoKilion  of  water 
also  influences  the  physiological  and  patbotogical  nutritive  pro- 
cesses, as  well  by  it*  illttrrtal  iis  Tjy  lt8  vxt^niHl  administration. 
In  estenial  application  the  chemical  com|Kisition  of  the  medium 
which  comes  in  contact  with  the  surface  of  the  body  will  like- 
wise be  of  influence  upon  the  nature  and  intensity  of  the  action. 
The  stimulation  which  the  water  exercises  npon  the  iH*i-ipbenil 
sensory  nerve  endings  must  also  vary  according  to  the  chemical 
con«titntton  of  the  stimulant.  At  equal  t,i.-mjicrstures  and 
under  equal  mecbanicid  impression  the  intensity  of  the  elec- 
trical contiictenrrentwill  vary  with  diiTt^reiitly  constituted  fluids, 
as  Hcoutetten,  Heymaun,  Krebs,  and  others  hav(>  ilenKini^tnited. 
The  property  <>f  K»pi)lyiiig  and  carrying  off  heat  varies  in  waters 
of  ditTorent  composition ;  the  iutlnence  of  numerous  fluids  upon 
the  taste  organ  varies,  as  shown  by  Baech,  Santlus,  Beneke, 
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and  others ;  and  variable  is,  finally,  the  influence  Q|>on  the  tixtiiie 
aetubolum  induced  by  reficx,  which  has  been  proved  by  liohrig 
id  olhrrt.  .Since,  however,  tlie  motltu  opnvtndi  tif  wutvn  of 
diflerent  chemical  constitution  will  lied  proper  recognition  in 
tinothcr  ]jarl  of  Ihix  book,  1  shall  h<-n^  ouutim-  myself  to  the  in- 
timation given,  and  turn  to  a  short  consideration  of  tJie  manner 
in  which  ordinary  vratt-r  acts  whou  iulcrDolly  ndmiuiiitcrcd. 


Thk  Ixtkrxal  AnMisisTRATios  OK  Water. — Watek-Dhiskino. 

The  methodical  drinking  of  common  water  also  finds  it« 
application  to  healing  purposes,  and  its  mode  of  action  muat 
here  receive  cnn»iiieni(i«n.  Tliere  are  here  likewise  thermal, 
chemical,  and  bulky  actions  to  Iw  considered,  which  interfere 
directly  with  the  economy,  and  influence  temperature  as  well 
aa  the  metabolic  pnx^i'-jEsei'. 

(>n  being  introduced  into  the  stomach  water  is  Actually  in- 
eorpontted ;  it  remains  for  a  long  time  in  contact  with  the  body, 
and  is  brought  into  direct  relation  with  the  different  jtarts  of 
the  digestive  apparatus  through  the  stonutch  and  intestinal 
canal.  By  the  equalisation  of  its  temperature  with  that  of  the 
body  and  its  reception  into  the  fluids  and  the  bloo<),  its  amonnt, 
and  chemivaU  constitution,  wat«r  must  have  a  peculiar  effts^ 
upon  the  inost  intimate  nutritive  processes  of  the  organism. 
Water  will  also  pliiy  a  prominent  |iart  as  a  material  of  imbibi- 
tion when  imemally  administered,  for  it  fills  and  saturates  all 
the  tissues  and  tissue  spaces,  ftnd  makvs  them  pervious  to  sab- 
tttitnces  foluhle  in  water. 

In  observing  the  ioBuenee  of  the  internal  use  of  water 
upon  the  pulse  and  lempenilure  of  the  ixnly,  Lichtenfels  and 
l-'riihlich  foimd  that  when  0-3  litre  of  water  (aboat  half  a  pint) 
at  18°  C.(64'3'  !■■.)  was  dmnk  rapidly,  the  pnisc  fell  by  about 
22  brats  in  SO  se<conds,  n'tiu'uing  after  12  minutes,  however, 
to  its  original  fretjuency. 

The  temperature  fell,  after  C  minutcn,  from  ST-Oa"  C. 
(QS-S"  F.)  to  36-95'  C.  (flT-O"  1-'.),  remained  so  until  10  minutes 
after  the  drink,  and  then  rotorned  to  37'  C.  {SS-fi"  V.)  When 
the  same  ijnautity  of  watrr  at  16-3*  C,  (61*3*  K)  was  rapidly 
Bvollowed,  the  pulse  sank  about  IC  beats  in  22  seconds,  and 
rose  to  its  original  frc«iuem:y  after  u  quarivr  of  an  hour. 
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The  temperature  of  the  body  was  0-4°  C.  1ps«  6  minat(*3 
afttfr  the  wilier  hsil  boeii  drunk,  to  return  after  a  further  7 
miiiuteH  to  it^  original  height. 

In  my  earlier  expcrimentM  n  litre  of  wat^r  vrax  taken  in  the 
morning,  fasting,  at  a  temperature  of  6-7"  C.  (43°  F.)  The 
frequency  of  the  pulse  thereupon  fell  from  72  to  52  beats,  the 
respirutiouM  rose;  by  5,  the  t^'mjieratnre  in  (he  iixilln  fell  from 
37-3°  C.  (39"  K.)  to  SC-i"  t.',  {'Jl-l"  V.),  and  the  temperature  of 
(he  frwibly  voided  urine  had  sunk  by  O-T"  C 

Yet  all  thefle  investigations  only  yielded  an  ineompletc 
result ;  iu  order,  therefore,  to  obtain  a  more  iutiina1«  knowledge 
of  the  influence  exercised  by  water  introduced  into  (he  body 
by  the  mouth  and  rectum  over  the  tciiiperiituro  and  hent  di*- 
trihiitton,  1  <«rried  out  e;earching  expcriim^nts  in  the  following 
manner:  The  temperatures  were  previouxly  taken  in  the  axilh^ 
the  rnt^tum,  and  the  Htomaeh,  then  the  quantity  of  wnter  in 
contemplation  was  drunk  at  ehort.  interv-als  or  intnxluced  by 
irrigiitiitii  into  the  rectum.  The  tlicrmometeri!,  previoui'ly 
exactly  compared  with  each  other,  were  now  read  off  at  cone- 
epouding  inttirvidn  of  time,  imd  the  temperatures  noted.  The 
nK^iiitiirement  of  the  gastric  temju^niture  I  aocoinpliiih  thuKK'iite : 
A  maximum  thermometer  4  cm.  long  is  securely  fastened  to  an 
iudiarnbbcr  tube  and  is  nwiiiloweil,  the  end  with  the  thermo- 
meter advancing,  exactly  a«  if  for  the  purpose  of  pomping  or 
wanhing  out  the  Htomiich.  I  beh'eve  I  was  the  first  to  carry 
out  IriiijieratUT^  measurements  in  the  Kttitiiai^h  of  the  living 
human  being.  Id  tliia  way  the  thermal  inSuenee  of  the 
int«rniiHy  infiisfd  water  may  be  more  exjictly  et'tiinated  than  it 
was  hitherto  po^^ble  lo  do.  As  the  result  of  my  eiperimenl^  I 
may  Mate  that  the  gastrie  t^mjieraturc  is  considerably  lowered 
hy  drinking  cold  water  for  any  length  of  time,  Kven  30  minuter 
after  501)  e.cm.  of  wuter  ha>l  been  taken  I  was  able  to  makeout 
a  difference  in  the  stonint^h  between  the  temperature  before 
the  water  had  been  t.iten  and  aller  it  of  0-fi"  0.  less,  Kven 
three  hours  later  the  originid  temperature  had  not  yet  been 
entirely  regained.  Most  remarkable  was  the  euortte  of  the  t«m* 
peruture  in  the  rectum  at  the  same  time;  imme<liately  on 
drinking  the  water  the  wimnth  of  the  Inrge  iule»tine  sank 
continuously  through  2'i  minutes,  until  a  reduction  of  tem- 
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peratore  coold  be  aacertainM  at  Ihis  point  of  l-OS"  0.  Afler 
a  vory  cursory  clvviition  u  fall  of  tfinnenitiirc  I<k)W  place  also 
in  tlic  Axilla,  w1ik*-1i  coiil.iiiin-t)  through  I  hour  mid  15  minatps. 
After  75  tninutes  it  was  still  quite  poHHible  to  observe  a  reduc- 
tion of  triuprnttiirt^  in  the  axillii  of  0-'2'I*  C. ;  Uik  pul«c  «t  the 
same  time  showed  a  deoreaae  of  t«ii  beats. 

la  order  to  test,  by  controlling  eipcrimentg,  the  rpmarlcabte 
reUilitms  existing  bettrven  the  fitoumch  .-ind  the  rectmii  vhi<;h 
forced  themselves  upon  me  in  these  and  eimilai*  investigations, 
I  introduced  eold  wdlt-r  into  the  rectum  by  clyKtcrs.  These 
ex|>eriinents  led  to  the  noteworthy  result  that,  as  when  in 
ttrinking  cold  vratcr  the  greatest  reduction  of  temperature  is 
found  in  (he  rectum  next  in  order  to  the  direetly  otKiled  [lart,  m> 
in  like  manner  did  the  most  conspicuous  cooling  down  show 
itself  in  the  istoinauti  on  the  introduction  of  cold  «at«r  into  the 
rectum.  The  gastric  temperature  sank  by  about  0-9'  C.  after 
the  oold  clyster. 

Besides  the  proof  that  we  are  able  to  influence  the  body  tern- 
p^mtnre  effect  ually  by  the  internal  ndministrntionof  cold  vehicles 
we  idfo  leiim  fi-<iiii  the^e  ex|>eriments  that  we  are  in  A  position 
to  control,  at  pleasure,  the  tempeiatare  even  in  very  deeply 
aitoatcd  abdominid  nrguus  by  the  intemul  administration  of  eold 
VBt«r  and  cold  clyrter^  We  can  miw  in  the  very  shortest  s)uice 
of  time  reduce  the  temperature  of  the  stomach  and  neighlwni^ 
ing  organs  by  a  cold  injection  into  the  rectum,  as  I  have  only 
just  now  ))ointe<l  oul,  and.  inver&ely,  we  can  similarly  reduc« 
the  temperature  of  tJte  pelvic  organs  through  the  stomach. 
Many  varied  general  and  local  tlienipeuticul  tu.-tioiis  which  we 
attain  by  metlH>di'-:d  drinking  of  water  and  methorljeal  irriga- 
tion are  hereby  explained.  In  the  described  effectii  it  is  perhaps 
not  alone  the  physii»l  refrigemtiou  which  iniike*  it**df  here 
fell, hut  there  mii.->t  be  v.-utomotor  influences  as  well,  aod  nume- 
rous reaMoa  speak  in  favour  of  this;  the  alteration  of  the 
condition  of  the  skin,  for  example,  its  pulcneii«  iind  the  foil  in 
tem|M-niture  of  the  periphery  after  the  introduction  of  the  cold 
water,  the  deerease  in  the  frciucncy  of  the  ptitKe.  which  is  per- 
bapa  caused  by  sUinnlntinn  of  the  [vnenmogasit ric  fdainenls  in 
ibe  stomach — all  these  s|ieak  in  favour  of  this  view.  1  Itave, 
however,  years  ago  demonstmt«-d  that  there   is  also  s  reOes 
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trunftTcrcnceof  Uie  eold  gfimalation  from  tbe  stomach  aud  the 
intestine  to  the  vaaomotor  centre  hy  puliie  curves  vhich  I  look 
both  before  and  uftcr  the  iugcHtion  of  cold  and  warm  fluids. 

Only  by  adopting  this  theory  will  t)if  n-nults  which  we 
obtAin  by  such  tDani]Julatioiis  iu  hy|ienemic  and  infiamniatoiy 
discafvt!  of  the  pnrencliymutoiis  pelvic  orguus  become  eusicr  of 
com]irehei)si(>ii. 

The  roads  by  which  the  water  introdaeed  into  the  stoinach 
is  carried  off  lire  the  lytnjilmtics  iind  the  vein*,  a*  demonHtratcd 
for  lift  by  Boiiifson,  who  found  in  dogs  after  the  ingestion  of 
water  a  very  digtended  portal  vein  containing  blood  very  rich  in 
water.  Various  drciminlances  arc  of  iuflut^no!  on  the  rapidity 
of  water  absorption.  The  lower  the  degree  of  tension  in  iJie 
vascular  Kyslem  the  more  rapidly  will,  under  otherwise  e<]ua[ 
conditions,  the  imbibition  of  water  by  the  bliKxl  ve».4i;lM  take 
place. 

"Aftemevere loxsesi  of  fluids— diarrhttia,  ha'morThnge*,proruw 
sweating,  and  copious  discharges  of  urine ;  in  short,  on  any 
impoverish  men  I  of  tlie  btH)y  in  water — n  more  rapid  absorption 
of  water  by  the  intestinal  trat^t  will  In-  observttd ;  t  he  wnt  er  uhieh 
is  less  rich  iu  salts  will  be  more  easily  taken  up  int«  the  circula- 
tion than  thai  which  coiitnins  more  sidlK.  Kn-e  alkali  heightens 
the  affinity  of  a  fluid  considerably,  particularly  when  it  is  of  a 
faintly  add  reaction.  Fresh  water  then,  rich  in  carbonic  acid 
and  free  of  salts,  will  be  most  rapidly  absorbt^d,  and  be  pecu* 
liiuly  well  adapted  for  drinking  purposes.  Water*  containing 
more  kUIs  will  be  much  more  shiwly  absorbed,  and  hence  call 
forth  a  feeling  of  pressure  and  fulness  in  the  stomach  when 
even  only  siiial!  (juanUties  are  iuibibwi.  .Schultz,  Na«e,  and 
others  have  shown  tliat  qfter  copious  drinking  the  bloixl  is  by 
about  5-7  ptT  cent,  ridier  in  wat«r  than  after  long  thirsting. 
The  rapid  tiiking  up  of  water  by  the  drculation  increases  the 
pressure  in  the  i-ascular  system,  so  that,  as  Magendie  and  Fiilk 
have  proved,  dropisic-id  condition*  niiiy  very  easilyoccur thereby. 
The  circumstance,  however,  that  tlie  blmHl  adhervs  to  it«  eon- 
stitntion  with  great  tenacity  brings  it  about  that,  as  Uocker 
li:is  particularly  shown,  this  increatied  amount  of  water  in  the 
blood  only  continues  for  a  very  short  time,  hardly  more  than  a 
quarter  of  an  hour  in  fact.     Already  in  half  an  hour  after  the 
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imbibition  of  a  large  quantity  of  vnit«r,  however,  tlit-  blood  i« 
8^11  tliii-ker,  uion-  consistt-nt,  and  poorer  in  vater  than  even 
oftrra  24  houn*"  abstinence  from  Huid.  The  fibrin  of  the  blood 
is  said  to  behave  similurly  to  (he  water,  aud  tlie  nuitibcr  of  the 
Mood  ciorpu»clc«  in  a  manner  exaolly  oiipoBite.  Uiicker  ha« 
farther  made  the  interesting  observation  that,  nft^^r  water- 
drinkinf;  the  hIoi>d  dot  ooiituinti  a  Icsstr  number  of  bloodo^ 
oorimscles  unfit  for  respiration,  and  not  turning  red  on  exposure  y 
to  air,  tliau  prior  to  the  water-drinking.  ^ 

From  wtiiit  hn-i  just  been  said  I  have  deduced  the  method 
according  to  which  we  should  cause  water  to  be  drunk  for 
IJierapvutical  jiurjuwe*,  and  havft  found  it  to  be  support^]  by 
experience. 

I  stated  in  my 'IlyJrothenipic' that  when  we  desire  to 
sat[irat«  the  tiwaes  with  fluid,  to  make  the  coUimn  of  blood 
weightier,  elevate  the  tenxion  in  the  AVittein  of  blood  vessels, 
and  nicrcoHC  the  (vpillnry  prc«<ure,  we  umst  viiur-  the  water  to 
be  taken  in  ^mHll  quantities,  bat  at  short  intervals  of  from,  say, 
20  to  3U  minutes  for  some  length  of  time.  When  it  is  reijuisite 
tft  (xatu  thedisitpp'^anmce  of  walt^ry  tnuinuihitionx  hy  {Kiwerfully 
stimulating  the  absorptive  activity,  we  will  be  able  to  promote 
thi»  objwl,  no  matter  h"W  jmnMloxiral  it  may  neem,  by  thu 
drinking  of  euld  water,  in  that  we  cause  an  increased  supply  of 
fluid  to  alternate  with  longer  intervals  of  ab«tcntJon  ftx>m  every 
beTemge.  The  bh"Ml  thert'by  l>ecomeH  more  con^tistent,  leits 
watery,  and  moat  ituitable  for  the  reception  of  fluids  hum  the 
tiitan  and  inducing  absorption.  The  ingestion  of  a  »>mcwluit 
larger  amount  of  fluid  evety  G  or  8  boure,  and  abstention  from 
evety  description  of  fluid  in  the  interim,  be«t  answer  this 
condition. 

Itlore  rapid  nbsor^>t  ion  once  set  a-going  does  not  eonRne 
itjielf  merely  to  transudations  of  fluids;  hence  we  arc  in  a 
position  not  only  to  bring  about  benefit  in  dropsieaby  methodi- 
cal water-drinking,  but  we  will  alito  have  fre((uent  opportunity 
of  observing  the  accelerated  absoqition  and  eliminalioti  of  firm 
exndatioui<  and  inflammatory  produ«l«  under  meUiodica)  water- 
drinking. 

itocker  has  likewise  sliown  that  on  the  increased  udmioio- 
tnilion  of  water  the  loaaes  of  llie  body  gene  rally  bcvame  more 
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contiitlm1)lo  ;  ntid  iTMit-  [lutrtlivi?  inipply  Ik  not  incniised 
ev.^n  limited,  the  blood  must  regenerate  itself,  in  order  to 
maintnia  its  noimal  mixture,  not  nloue  frcHn  tlic  cdrculatiBg 
nutflu,  Eiut  from  thv  Kuhxtiini-e  of  l|i<^  bmly  iljtelf,  whi^rehy  a 
greater  disintegration  and  increased  retrogressive  formation 
will  be  inducvd.  The  uugmcntation  of  tlie  body  weight  uoder 
modcmti>ly  inereaiied  watered  linking  and  an  appro[iriali>  supply 
of  nutriment  proves,  however,  that  awumulation  may  likewise 
b(MM)rae  promoted  by  tliix  in«ins. 

When  an  immoderate  amount  of  water  is  taken  in,  the 
boJy  wi-iglil  niiiks,  but  rapidly  risti-ji  Again  wh«u  tlie  amount  \* 
limited.  The  increased  imbibition  of  cold  water  acts  diuretieally 
in  a  true  sense  ;  the  organism  relievos  itself  of  th«  larger  qunn- 
titioK  of  w«t<T  taken  iu  cliiffly  by  rh<;  kidnoyn. 
\  Simultaneously  with  the  increased  discharge  of  water  by 
the  kidneys,  however,  the  solid  voiistitucnts  of  the  urine  will 
bt>  (eliminated  in  greater  (|unntilie^  particuLirly  ttie  urea. 
Jkletabolism  in  thv  nitrogenous  fonmitions  of  the  body  is  tlien> 
for«  nviiti-riidly  pnimuted  licT«-by.  The  oonclujiion  that  oxida- 
tion increases  and  becomes  more  complete  under  the  same 
ioBttcncc  may  be  dniwn  from  tlie  diminution  in  thv  amount  of 
(he  t'xcreted  uric  m-ld,  niid  from  the  diminution  and  complete 
diKippt'arancc  of  oxalic  acid,  which  before  the  increased  su[^ly 
of  water  was  very  abundant.  Tktoveover  the  increased  oxidation 
following  increased  watcr^rtnking  may  be  prtned  directly  \ff 
the  increased  carbonic  acid  excretion  and  assumption  of  larger 
amoant^  of  oxygen.  Suits  likewise  and  inorganic  material^ 
Ducli  as  the  polasHium  saltii,  which  chiefly  pqiring  from  the  meta- 
bolism of  tlic  muKplM,  the  fire-proof  salts  of  the  bones,  and  the 
phosphuteK  an<l  gtiilphateit  of  the  brain  and  glandular  fonnationa 
are  eliminated  in  greater  <]nantity.  The  universal  stimulation 
of  retrograde  change  and  acceleration  of  the  tissue  metabolism 
causDid  by  increas'itd  methodicjil  <)rinking  of  eommou  water  is 
still  Ion  little  utilised  in  therapeuticit ;  that  no  great  (tuantitie« 
of  water  should  be  taken  during  the  ingc^ion  of  food  is  jost>> 
fied  jiossibly  by  a  too  profound  cooling  down  of  the  stomach 
during  digestion,  and  too  great  dilution  of  the  gastric  juice 
which  would  be  caused  thereby.  Moslrr  has  foimd  that  on  Ibe 
ingest  ion  of  larger  qiianlities  of  water  the  direct'  elimination  of 
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Eolid  constituents  by  the  kidneys  is  less  than  on  the  gradual 
administtatioo  of  the  same  qnantitieH.  Cold  water  drinking 
<^>eTates  also  upon  other  functions ;  it  seems  to  stimulate 
powerfully  the  peristaltic  movements,  and  thereby  to  promote 
the  circulation  in  the  vessels  of  the  stomach  and  intestinal 
canal,  to  increase  the  rapidity  of  the  current  in  the  portal  vein, 
and  thence  to  exert  a  beneficial  influence  over  the  function  of 
the  liver  and  the  preparation  of  the^bile.  The  latter  has  been 
demonstrated  particularly  by  Bidder,  Schmidt,  Nasse,  Lehmann, 
and  mnre  recently  by  Rohrig.  It  will  be  our  endeavour  to 
utilise  therapeutically  all  the  actions  of  waternlrinking  juat 
described. 
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THIRD    SECTION. 


TECtlXOLOQY  OP   THE    WATER   CURK. 

Qekkkal. 

lIVDRiATic  technology  tenches  us  how  to  methodically  ap[^y 
waler  hi  its  varioti.-i;  asK^'giUi'  forms  mid  trmiieratures  to  pro- 
jihylaetic  and  thera])eutical  pur]>oHes, 

llie  improvcnK-iil  and  di-vt-loptufiit  of  method  mbstan- 
tiiilly  promote  progress  in  every  di-|iartiiit-iit.  We  have  to 
tiiaiik  tccbiiicnily  more  complete  and  physically  improved 
methwi.t  for  fhc  gn-jitcr  piirl.  of  tin?  uttuinrneut^  of  modern 
lime?  in  physiology  and  pathology.  Therapeutics  also  endea- 
vours to  imi>rovc  and  complete  its  methods.  Exact  methodical 
opcnttioDs  alone  can  ]jrodui'i'  cotiiimnibU-  efft't^ts ;  proct-dores 
whieh  are  not  accurately  pretrisioned  according  to  manner  itnd 
form  will  not  prodiu-c  cotn]iiirHhle  l^l^t■ctH,  '  They  are  c^juations 
with  nothing  but  unknown  &ctorA.  Tlie  dlnturliaut;!;  of  nutri- 
tion ia  (juite  undetcnninablf  and  variable,  changing  with 
the  time,  the  iiidividuni,  and  the  form  of  disease.  If  the 
int-itflure  now  be  (ilfo  not  exactly  dehned  tliu  result  will  be  of 
no  value  either  to  cxjicrienw;  or  doctrine.  In  this  way  a  rude 
t-mjiiricisin  will  ultimately  be  reached,  but,  not  a  siftrd,  usi-ful 
exiwrience.  A  strict  method  is  efi]ieciaJly  indispensable  in 
physitml  therapeutics  ;  the  ]»crfeetion  of  such  an  one  alone  will 
adiuit  of  our  estimating  rightly  the  Viibie  and  extent  theniof. 
Therapeutics  can  bu  clevuted  to  the  rauk  of  a  science  only 
tJirough  the  inNtrumt>iit!ilily  of  ntrict  metliod.'  I'his  view  con* 
ccruing  the  value  of  method  to  therajieulics  I  advanced  already 
ia  the  yeur  1671,  nud  1  adhere  to  it  just  us  Brmly  today.     In 


I 


TBE  itETHOD  OF  aTIiltOPATRT. 


46t 


[spite  of  tlii»,  the  luiJeniablv  truth  that  water,  like  every  other 
curative  agent, brio^ about  much  more  beneficial  actions  when 
methodically  ii)>])Ii?(l — action;)  which   difltT  according  to   the 

',  Vftrioux  iDodeK  of  apjilicjition,  and  which  when  utiliiiiH)  jiroperly 
will  develop  different  favouriible  effects — than  when  admini- 
stered without  nii?thod,  has  luit  siiccewk-d  in  obtaining  univci'oul 
recognition.  I  go  still  farther,  however,  and  belieye  I  have  not 
Mserl^d  too  much  when  f  lilnle  thiit  actions  caused  by  the  un- 
methodiad  use  of  water  are  entirely  due  to  accident  und,  ab 
initioy  are  not  even  approximately  definable.  The  mode  of 
exliibition  of  even  llie  iniwt  indiffrrfiii  Hinoiigul  tlicbi)die8  used 
in  medicine  is  well  known  to  eveiy  physician.  It  is  not  alone 
the  '  heroes '  of  our  medical  treasury  but  the  indifferent  gub- 
stance^,  (he  whole  series  of  drngs  which  are  there  j^iven  *  solatii 
gratia,'  'ut  nhquid  hiibcat  ipger,'thut  arc  applied  methodically 
according  to  cert^n  forms  and  formulsf. 

At  the  present  time,  however,  it  is  only  the  minorify  of 
physicians  who  have  ewn  the  fainted  conception  of  thevarions 
ino<)eA  of  the  methodical  application  of  water,  bu»ed  u)K>n  its 

.  thermal,  mechanicid,  and  chemical  actions. 

The  chief  reswiin  that  the  dtK'trinc  of  waltrr  cure  has  only 
slowly,  and  hitherto  only  outside  the  pale  of  the  HchoulK,  beeii 
able  to  develop  itself  lies  in  this,  that  physicians  and  clinical 
t««cher«  never  tried  to  take  into  account  any  of  these  factors,' 

I  and  that  it  was  thoogbt,  and  at  present  is  partly  still  thought 
orrBtberbelievcd,  that  to  pnii-tim'hydrothen>|K-utic»  a  knowledge 
of  the  method  is  <jiiite  superfluous.  That  in  this  resjieel  better 
recognition  has  gained  the  supremacy  the  circumstance  that  it 
has  been  given  to  me  to  treat  of  the  hydrotherapentioxl  method 

[in  this  work  is  the  most  eloquent  proof. 

THE  MKTHOP  OF  mDKOPATIIY. 

Be  the  actionsof  thermal  and  mechanical  influences  uiKm  the 
henlthy  or  diKeimed  orgiinlum  ever  so  well  knouti  to  u)<,  thiit  does 
not  suffice  to  enable  us  in  a  given  case  to  select  the  appnipriatw 
pfocednrc,  and  to  carry  it  out  in  a  proper  manner.  It  is  rather 
ncccxsary  for  tfti*  puqwse  that  wn  nhrfitM  miikc  ourselves  more 
imately  ae<jsaint(st  with  (ho  lechnii|ne  of  hydroiMilhT,  with 
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tbu  mode  of  application  and  execution  of  Uie  itidividuHl  jiro- 
cedares  generally. 

Tbu  tvchniqtii;  of  upplying  Kutvr  to  dietetic  and  tlieiBpeu- 
t.i(-al  [lurjioiieii  oonoistH — 

(a)  In  forms  of  tt«  external  application. 

(ft)  In  it*  intenml  a«K. 

Tb«  external  forms  of  application  of  water  are  divided, 
aocording  a»  tlicy  nffect  Lather  the  whole  or  only  a  part  of  Uie 
surfucc  of  the  body,  into  (iencnd  and  I..<K:aI. 

Genhkai,  Forms  ok  Application  of  Watkr. 

Quito  apart  from  the  temperature  we  divide  the  fonnf  of 
gcnenil  baths,  firstly,  into  those  in  which  the  eurincv  of  the 
Iwdy  comes  inUi  direct  contact  with  the  water,  without  the  in- 
terveulion  of  any  otlier  medium.     Belonging  to  this  claas  ve 

The  Imtli*  in  the  tub  or  in  large  water  reservoirB,  e.g.  the 
half-batbR  and  whole  baths ;  finally,  the  various  forms  of 
ehower  baths,  s[)Tay  baths,  atTui<ioii,  wnterfid)  iMths,  and 
doucheit. 

To  the  category,  secondly,  of  guneral  applications  of  water, 
in  which  the  water  comea  in  contact  with  the  bo<iy  through 
the  inten'eution  of  iinofhcr  medium,  it  being  distributed  in  a 
thin  layer  of  linen,  belong — 

Ablutions  and  friction  with  the  damp  cloth,  in  addition  to 
(heir  siibdivisioiiK  of  cloak  shampooing  and  sheet  baths,  and 
wet  piicking. 

To  local  forms  of  wat<?r  applications  belong — 

The  viirions  forms  of  partial  linthB,  the  numcrons  varieties 
of  bandages,  and  lastly  the  different  cooling  apparata. 

I  mention  the  following  so  as  to  enumerate  the  most  im- 
]Kirt!int  fomia  of  partial  baths :  the  ocdplta],  elbow,  hand,  sjtx, 
and  foot  baths. 

Of  Ibc  varieties  of  bandages*— head,  neck,  and  chest  com- 
prewes,  trunk,  belly,  hajmorrhoidal,  ann,  and  leg  bandages. 

Of  the  refrigenitiiig  appiinit« — the  cooling  cup,  the  ciavat 
for  miming  water,  cooling  pillows  and  tubing;  Chapman's  ice 
bags,  the  psychropborc  or  cooling  sound,  Atzperger's  rectum 
cooler,  the  cooling  bladder,  Keniperdick's  intestinal  eouud,  the 
various  vaginal  coolers,  &c. 
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To  intenml  wat«r  administration  belong — 

Mctliodical  watcr-drinkiDg,  injection  thereof  into  diSV-ront 
<Mvitir«,  the  nasal,  aural,  ve^ii^nl,  tirt-tlintl,  lutd  vaginal  douches, 
rectal  and  subcutaneous  water  injections. 

Finally,  |>r<K-«'duri.-»  to  cxcito  sweating,  dry  packing,  and 
fit^am  box  baths  must  be  considered. 

We  shall  now  proceed  to  the  discossion  and  description  of 
the  technique  of  these  various  fonns  of  bntliM  suid  tlicir  rnodnx 
operandi. 

The  80-cau.kh  Tempered  ok  Half-Bath. 

3lttho-l.—An  ordinary  bedroom  bath  with  not  vwy  high  wdw  is 
m  far  fllln!  with  watvr  of  the  r<U]uire<l  ti'mpcTBtiira  tbat  thp  height 
of  llie  water  column  amoonts  to  6  or  8  inches.  Sinc«>  tJio  balli  ik 
only  halt'  fiUi'd  in  this  funn  of  appliaation,  it  nnr  mllnd  by  Prt««nutx 
the  half-bath,  which  w  certainly  not  a  suitable  iIeKif;iiatioii,  the  ino»t 
importiuit  nritorion  lying  in  tho  HuA  that  Ui«  whole  body  oom«a  iu 
conlart  with  the  water  in  the  half-bath,  and  not  only  the  half  of  it. 


The  small  amount  of  water  in  the  bathing  tub  for  the  half- 
,b  if  not  without  its  ^ligiiilk-^Qcc  in  this  rootle  of  procednrr. 
It  i«,  namely,  not  a  very  easyniatt^rlu  inauipulatv  mechanically 
a  deeply  immersed  body  freely  and  properly  in  the  water,  and  lo 
chafe  or  pour  water  ujHm  it  us  efft.'otivL'ly  as  it  can  be  done  in 
U>e  halMiatb.  On  account  of  the  very  short  water  column  rvet- 
ing  on  the  surface  of  the  body  the  water  proeaiire  is  also  rinich 
smaller,  and  this  circunistauc«  is  ItkcwiR*  of  a  ocrtain  infiuence 
npoQ  tho  eflecta  of  the  bath,  since  under  lighter  pntt^re  the 
dilatation  of  tht-  cutaneous  vvwscls  sik-ccciIs  more  easily.  The 
mnnipulation  u>ual  in  such  a  bath  i*  lh«  following: — 

After  being  fortified  against  retrostssial  congestion  by  cold 
applications  to  the  tit-ad,  moiKlcniiig  the  ehvst,  ryes,  and  face, 
the  bathing  person  stejis  into  the  tub,  or,  if  his  jKiwers  do  not 
reach  m  far,  is  placed  therein,  and  if  then  immediately  drenched 
with  the  water  of  thv  hath  by  the  attendant  vlaiuliiig  behind 
him,  so  tliat  the  wholv  of  the  body  is  wetted  as  <]uickly  lu 
)io«i>ible.  Whilst  pouring  the  wntvr  conlinnously  over  the 
nape  of  the  neck  and  the  back,  or  even  over  the  head  if 
nececaaiy,  the  attendant  keep*  chafing  the  sboulders  and  back 
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of  the  {Hitienl  with  fait  open  divfiigaged  h;ind.  Usually  the 
patient  ia  urged  to  chafe  nnd  cnntinuoiiHly  to  l.nvi-  witti  iht: 
water  the  lower  eitretnitics  and  front  of  his  own  body,  and 
if  he  is  unable  to  do  tliis  himt«eJf  anollnT  att'^ndant  must 
undertake  it.  After  some  time,  2,  3,  or  5  minutes,  acctjrding 
to  the  eoiit«*ni]iltit«(l  duration  of  llio  Imth,  the  Imthur  can  take 
up  tlie  dorsal  position ;  in  cxt»e9  in  which  the  upright  position 
is  dangeroas  (uniDmia)  he  most  at  once  take  up  the  doml 
position. 

Meanwhile  the  attendant  saturates  the  front  of  the  bodyi 
and  now  chaft-s  or  Ici)<*«ds  flie  whole  of  it  very  energetically 
undt-r  wiit,t!r.  The  pitient  tiien  m1»  up  ngiiin  ;  the  safuratjou 
and  chafing  of  head,  neck,  and  back  are  renewedly  undertaken^ 

Thi*  rytle  in  now  repeated  Bcvend  time*  until  the  coocla- 
sion  of  the  bath. 

Modii.it  typcrandi. — Since  the  timo  of  PricssnitK  half-baths 
bavcbtwii  applied  in  acute  and  chronic  dittcase!',  aud  fordieU^tic 
purposes,  in  such  vi'it^  that  thi;  primary  temperature  of  the 
bathing  water  was  usually  lowered  during  tl-.c  progress  (rf 
the  proc-edure  by  the  gradual  or  continuous  addition  of  ooM 
water. 

Nearly  every  half-balh  then  \*  almoKt  a  similar  procedure  to 
Von  /.ifiit»8eri's  form  of  bath,  in  so  far  that  it  is  a  gradually 
cooled  down  hath. 

The  lemiKTut  ures  of  the  water  used  in  hulf-luiths  arc  rciy 
different,  according  to  the  objects  in  conteuiplalion,  and  indi- 
viduality aud  the  condition  of  the  disease  have  also  to  he  con- 
sidered in  their  selection.  Degrees  of  heat  of  from  23*  down 
to  12°  and  Kf  are  made  ntv-  of  for  the  half-bath  (73-4"  to 
53'6'  aud  SO"  K.)  Here  also  we  crin  graduate  the  thermal  as 
well  as  the  mechiinical  stimulation  at  will,  and  combine  eaeh  of 
these  factor)!  with  the  othvr  ia  various  ways  and  degrees  of 
power. 

\vxy  different  (and  this  is  a  priori  comprehensible)  will  be 
the  impression  produced  by  each  bath,  and  also  the  mode  of  its 
action  when  either  the  water  is  left  una^tated,  the  skin  of 
the  patient  in  the  bath  is  not  chafed,  or  water  is  [>oured  over 
him  or  allowed  to  fall  rlown  from  more  or  less  of  a  height,  and 
when  the  water  in  the  bath  is  sJuiplj  agitated.     The  d( 
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nervoos  stimiilntioD,  the  magriitiulc  of  tho  hcut  abetractloo, 
prompt  ilnde  of  r«aclion,  and  roactionary  elevation  or  reduction 
of  heat  production,  a?  well  as  the  infiucncc  on  the  respiration, 
circulation,  bt^haviotir  of  the  wgunic  niuitolw,  and  iK-ristiiilie 
action  of  the  intestineti — tliese,  for  example,  depend  entirely 
u)K»n  the  manipulations  and  conduct  in  the  hath  and  on  ila 
l«m)ier»tun?  jtnd  durjLlion.  Most  vsihie  iai  to  be  attached  to 
the  haif-hath  as  a  prncodiire  for  reducing  temperature.  The 
absolute  degree  of  refrigciation  Ktnnds,  under  otherwise  equal 
oircumalam^es,  in  diieil  proi»ortion  to  the  tenifierature  and 
duration  of  the  hath.  Influence  may  also  he  obtained  over  the 
duration  of  ihe  effects  of  the  liath,  in  (hat  we  t-nilcavour  to 
bring  the  mode  of  application  into  harmony  with  the  laws  of 
reaction,  for  it  is  well  knovu  that  the  rrwarming  after  \\vat 
abstnwtion,  under  otherwise  equal  conditionK,  i*  dependent 
_     upon  the  greater  or  less  rapidity  of  the  reduction  of  tempe- 

■  nture.  Wo  can  ohtiiiu,  therefore,  a  more  gradual  i<«ttiDg  i«  of 
miction  ami  more  permanent  reduction  of  temperature  after 
half-baths  of  high  temperature  and  long  in  duratiou  than  after 

■  iihorter  and  colder  ones.  The  urgency  of  the  indication  for  the 
instantaneous  delivery  of  a  moiv  powerful  nervous  stimulation, 
■», e.g.,  iu  febrile  [micexse^i-an  alone  justify  usin  selecting low- 

■  tempered  half-baths,  combined  with  more  powerful  mechanica] 
stimulation,  even  in  tlii-se  cjises  where  the  pr«e«*«  in  question 
muNt  give  the  indication  for  half-baths  of  longer  duration. 

■  Indications, — I  count  the  [iroperly  utilised  hnlf-balh  as 
amongst  the  nio»t  effective  and  modiliabic  procedures,  and 
under  oertain  circumstances  ns  scarcely  U>  be  replaced  by  any 
other. 

As  a  dietetic  measure  in  great  irritability  of  the  skin  short 
half-haths  are  to  be  preferred  In  friction,  which  can  soinelinies 
not  be  well  Iwrnc  and  might  increase  the  general  ner^ousnesi, 
to  a  high  degree.  The  choice  of  the  temjH-rature  a  regulated 
according  to  general  principle*;  for  oft-re|)eat«d  reaiM-ns,  low 
trmperaturea,  16°  to  18*  C.  (60*8*  to  64-4"  ¥.\  and  short 
jieriods  are  mostly  selected  for  ansrniic  individuals.  In  some 
such  cases  even  only  transitory  Jinmetsions  in  the  h»lf-lMth 
must  be  the  limit  of  interference,  and  still  good  results  tnaj 
often  be  rcconlcd. 

VOL.  V.  II  H 
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Hulf-bath^i  of  higher  temperature,  18°  to  28*0.  {64-4°  to 
82'4*  K.),  and  of  6,  8,  and  10  minotes'  duration,  together  with 
affimion.  nud  cithor  with  "r  wilhoui  inivrtTfiil  chafing,  will 
•eldoiii  be  adopted  in  aSectiona  of  the  central  nervouit  aystem, 
particularly  t1ioi>c  of  tlic  npiniil  cord,  without  markvd  beni-fit 
resulting  therefrom. 

Pouring  water  actively  over  th«  abdomen  in  a  half-batli  of 
low  tt-miKTalure  ia  a  jHiwerful  atimiilnnt  fotheperiKtaltiuuction, 
and  will  oft^n  overcome  obstinate  atony  of  the  inteatiniil  miisdea 
or  obt^tinatccoustipatioii.  This  *y«U'iii  nets  equally  well  in  the 
8(M»lled  pM.hom  ahdominia,  in  chronic  hy[iem>inin  wf  th« 
liver,  and  iafiltiatimi  of  the  uterus.  Ilalf-bathii  find  their  most 
frequent,  nppliuilioii,  liowt^ver,  in  the  rcdiiftion  of  tcmperattm; 
in  febrile  diseases, 

1  shall  have  opporliinity  in  »  later  chapter  of  showing  that 
the  effi-cts  and  ma^utude  of  the  action  frequently  depend  upon 
the  temperature,  rc|)etition  of  tho  bath  and  of  the  mecha- 
nieitl  iipcmtiouH  ooiuhined  therewith,  u)kiii  the  Ix-hiiviour  of 
the  bathing  per«on  Liinsclf,  on  the  duration  of  each  single 
bfith,  on  the  ntjige  and  period  of  the  fever,  and  hvstly  on  the 
time  of  day.  When  the  nervous  system  is  seriously  iuiplicatt'd, 
in  disturlNinces  nf  tht?  MuiDiorium,  in  eonmtoso  and  so}joritic  con- 
ditions, it  in  often  useful  to  combine  the  huat-depriving  actioii 
of  the  haif-hath  with  the  nerve-agitating  effect  of  a  waterfall 
bath,  of  pouring  and  dashing  colder  water  over  lh<t  head  and 
Upper  half  of  the  body  from  ditferent  heights  and  with  different 
degrees  of  force  and  dimitio:i.  Well  known  and  approved  on 
vttriouniiidegiin'  the  actions  of  the  so-ealled  Wiiferliill  Iwth  on  the 
head,  neck,  and  back  of  the  patient  who  sits  in  a  half-liath  of  » 
higher  tcmpcrut  ui'i\  in  numerourx  meningeal  and  cerebral  pro- 
ce«rie*.  French  and  (lerman  authors  have  repfirled  a  great 
number  of  beneficial  results  in  epidemic  and  sporadic  meningitis 
from  the  use  of  waterfall  baths  ami  affii^'ion.  Tlir  half-bath  is 
conlra-indicated  really  only  in  cases  in  which  any  grenl  heat 
abstraction  must  be  avoid(^d.  Such  are  :  far  advanced  conditions 
of  prostration  and  (-ollapse,  when  there  t*  no  liyj^icrpyreria  to 
in<licate  Ihe  urgent  necessity  for  this  form  of  bath,  the  xtitge 
of  rigor  of  all  fevers,  and  ;il1  those  cases  in  which  the  motion 
neces«u-ily  combined  with  the  half-bath,  e.g.  the  transport  to 
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I**  (lib,  is  connivlt-fl  with  peril  to  flie  putu-nt,  then»fon>  fvitry 
form  of  ba^tnurrhage  (e.g.  intPstinal  »iid  i>uliiioiiarj'  hwmor- 
rhagpti). 

The  *'oli>  Whole  Hath. 

Mrtkoi. — Tbis  pruiTedure,  in  orJ^r  to  prodiiw  tli«  tiSbct  ttnlid. 
pftted,  taOfX  1w  undnrbikcn  in  roomy  tubn  or  iMudns  specially  fitt«<il 
up  for  UiiM  puri>OF«  with  a  conlinnous  soppily  and  discluirxe  of  fnwb 
iTftter.  Id  privatv  bouMX  tlir  opjmj-tunity  for  iiKing  LIiih  form  of 
b«th  will  mJiIuiu  prewnL  i(8(4r;  its  upplicatioa  will  tbei^furc',  uosl 
likely,  bo  limitril  chiefly  to  hcHj|>ilii.U  nnd  itiKtitiitaons  which  sue  N|t»- 
cially  fitt«>d  up  fur  cuTyin|c  it  out. 

Tbo  tcmpcniluw  of  tbv  wiitcr  to  be  applied  as  n  wlndc  bath 
must  he  the  rcr}r  K>«ri-»t  wtiiuh  i»  »t  all  at  uur  iJiKp(>«it ion,  itiul 
through  the  contiiKial  discharge  and  supply  of  water  it  is  to  be 
kept  at  the  suae  point  continuously.  Higher  tcm|>er;iturp8 
tlian  10'  to  12°  C.  (50°  to  53-6'  V.)  and  lonw  ones  lliaii  G*  C. 
(42*8*  F.)  could  hardly  find  application  here;  seldom  will  any- 
one order  u  whole  bath  without  previotuly  prft[iiiriiig  Uio  body 
for  this  fiowerful  procedure. 

iU-noe  it  i*  chiefly  to  be  preacribed  following  wet  or  dry 
jiacking  or  vajiour  box  baths;  in  a  woi-d,  only  when  the  tem- 
perature has  been  arliliciidly  elcviilril  or  when  large  ((UaQtities 
of  heal  have  been  oiai<»ed  on  the  surface  of  the  body,  and  the 
cutaneous  circulation  has  been  greatly  accelerated. 

Tbe  patient  thim  pn-piuvd  ia  ]>luiig»I  and  iinmiawHl  mpidiy  nit4ior 
iaimsdiat«ly  in  the  whole  tMth,  or  bo  firKt  sl«^  into  a  temjieivd 
hnlfUth  «t  I6»  to  -Hy  V.  (60-8»  to  68"  F.)  for  1  to  2  miniiton,  wjd 
tbtrii  eutera  the  whole  bath  fi>r  from  |  to  t  minate,  to  return  sgiiiu 
to  tbo  half  bntii  in  ouw  the  rofrigecmlion  in  to  be  a  vory  oonsdentble 
one,  when  tou  intense  a  reaction  must  be  prarenled. 

KelumiDg  from  his  whole  liatb  of  %"  to  tho  Imlf-bath  at 
IS"  to  It",  the  [latienl  experiences  a  sensation  as  if  he  were  in  n 
lukewarm  hath.  Ap]>lied  in  this  iminner  Mr-  whole  bath  belongs 
to  tLe  most  ugree^tble  procedures  of  hydriatic  techoique. 

In  llic  whole  bath  the  patient  must  make  as  uiorfa  mmiculiir 
mov«me«t  as  be  ia  nblis  and  dip  his  h<«d  under  tbo  water  odos  or 
uftenu-. 

Modu*  operandi. — Phenomena  of  nervous  stinmUtion,  of 
heat  abctraction,  and  of  one  other  influence  to  which  we  have 
hitherto  had  no  qiporlunity  of  rerorring  at   length— Datn«ly, 
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iXvi  w.iU-r  pn-sMiri-— Inn;  Ix-x-ome  Uiiirkvdiy  manifest.  T 
veiy  low  temperature  of  the  water  in  the  whole  luttli,  th« 
eimilltiuit^oiif  wvM.iiig  c)r  tin-  wlmle  JurfaCB  of  the  body  by  il, 
and  the  antecedent  warming  of  the  body  are  Ili«  cauMes  of  the 
great  nnrvous  «timuliitiun  in  tlii»  pnxrcdiirr. 

Ua])id  hyperirritation  of  th*'  ciitaneimri  v»?««clji,  the  accele- 
rated circulation  in  the  skin  in  consequence  of  the  iintf^ciMlenl 
accumiilution  or  ^iipjily  of  liwit,  nnd  the  low  temperature  of  the 
water  increase  the  sudden  heat  loss  to  a  very  gn-nt  cxttrnt. 
The  waler  pR-ssurc  itsiif  oimic!*  intooptTation  by  rendering  the 
muscular  action  of  the  bather  difGcull,  luid  thi.Tcby  communj- 
cating  to  it  the  effeti  of  oppositional  movements. 

Puring  the  bath  uvi-ii,  cir  shortly  iiflcr  leaving  it,  the  slcin 
losM  thi*  i»alenefl3  or  cyanotic  colouring  whioh  may  often  be 
observed  on  entering  the  whole  Imth,  and  rapidly  becomes  of  an 
(rqunl,  intensely  purplr  rt'ddi*h  colour ;  the  coldness  of  the  water 
is  not  any  longer  unpleasantly  felt,  and  a  feeling  of  comfort  steals 
over  the  iHitifut.  The  sliftht-ss  and  immobility  of  the  niuwlefl 
which  madt?  itself  felt  at  thi?  moment  of  imTut^rAJon  disappears, 
the  feeling  of  constriction  is  allayed,  and  the  at  first  impeded 
resipiriition  bi'i'oiin-s  frci-  ;iTid  drep.  The  after  effect  of  such 
baths — that  is,  the  reactionary  elevation  of  I<-inpcralure — is 
much  more  intense  than  in  any  other  form  of  bath.  Often  the 
hwit  of  tlie  Itody  rises  a  few  hours  after  the  bath  by  a  whole 
degree,  hence  its  powerful  action  upon  the  tissue  metalioliitm. 
Tlie  bath  must  be  quitted  whilst  this  condition  of  complete 
and  lively  rcmrtiun  alill  holds,  for  lale  or  so-fjdled  'second 
rigor '  must  not  be  allowed  to  comt"  on  in  the  bath. 

Tills  *  second  rigor'  manifests  itself  by  »  renewed  alteration 
of  colour  in  the  skin ;  the  lively,  equally  distributed  purplish 
red  givts  pljwe  tji  an  areolar,  tiluish  coloration,  which  ulti- 
mately becomes  completely  cyanotic,  the  &ce  becomes  pale,  thv 
lips  blue,  iK-riphenil  parts  get  n.  corpse-like  appearance  from 
epasm  of  the  ves-it-is  of  the  akin,  rigor  sets  in,  iind  fiually  tonic 
spasms,  singing  in  the  ears,  and  feinting  Bts  come  on.  The 
reaction  after  i  'I'-il  iibstnidiou  earried  to  such  an  extreme 
usuEillycoirn'-'iii  l.iir  iiiid  is  incomplete  or  excessive ;  felmlcdis- 
turbances,  even  inflammatory  affections,  e.g.  in6ammation  of  the 
lungs  and  acute  nephritis,  are  said  to  have  been  already  observed 


I 


IXDICATIOAS  AND  COATBA-IXDICATIOXS. 


■wa 


I 


I 
I 


nOer  it.  Not  uncommonly  cvrntng  febrile  nllncks  aod  grcnt 
lot*  of  tli^Kh  are  the  conoi^ijiienci-H  of  tong-ootil  inucd  lutd  n;p<-Ati^ 
excewiive  heat  abstraciions  such  as  these.  1  only  once  bad  the 
opportunity  in  a  vrater  fanatic,  aftt-r  a  wbole  butb  of  8°  con- 
tinuctl  to  tbe  »«rond  rigor, of  lakiii){  n  Ifnijiertiture  iupn«urt*inent 
in  the  rectum  20  minutes  after  the  balh  during  still  continuing 
«vcrc  rigor.  The  Ihcmiomcti-r  Khow.il  35-«*  C.  {QR-A'  V.); 
4  houre  Inter  it  sliowod  SH-l'  C.  ( I  lKi-6°  F.)  Th.^  man,  vtlio  had 
b«en  formerly  very  strong,  as  he  said  vas  50  years  of  age,  vas  said 
to  buvc  Ih'cu  Irnyitwi  by  I'riciwniti  for  •yi)hiii»,and  wa*  now  miflfcr- 
ing  from  sypliilidojihobia ;  year  after  year,  therefore,  he  cured 
r^Try  acne  pustule  wlii<:h  appeared  with  the  most  euvrgotic 
hydriiitic  procedures  on  his  own  a«:couDt.  He  van  reduced  to  a 
skeleton  when  I  saw  him,  and  had  an  appearance  and  a  condition 
of  tlKskin  such  jw  I  have  never  Mgain  beheld.  The  »kiii  wa»dry 
likeleather,  inelastic,  without  fat,  and  Uoodless.aud  gave  one  the 
impression  of  a  lifeless  tissue.  The  individual  couhl  not  be  in- 
ducr<),a>il  advised  bim,  to  knock  off  the  water-cure,  and  (|uilte4l 
me  Indignant  at  my  felony  to  the  original  G  ritfcnberg  traditions. 

I.CW  imiHiineul  hut  stJII  plainly  recogniviible  «c<cmed  to  me 
this  pecnliar  paralytic  condition  of  the  skiu  in  children  who 
had  been  cx]>osed  to  an  unsuitable  cold  rff/hiw.  by  their  reU- 
tions  who  suffered  from  water  fimaticiam.  I'he  peculiar  condi- 
tion of  the  skin.!u;cd  appearance,  the  lo<sof  (lesb,  and  disturbed 
BxUntion- -in  A  word,  Utf  jihOiincaijthmomtni)  -iu  conjunct  ion 
with  the  condition  of  the  skin  aforementioned  are  so  charac- 
teristic that  whoever  has  seen  such  a  condition  once  will 
thereafter  ever  recogiiiiie  it  at  the  first  glance.  Tlie  eonriilled 
*  hydropathists '  adorned  these  results  of  their  eirors  with  the 
euphonical  plini«e, '  satiety  by  the  water  cure.' 

The  effect  of  this  very  effect  ual  fonn  of  bath,  JA:  the  vtiolc 
bath,  is  therefore  a  powerful  stimulation  and  elevation  of  the 
organic  fuuction«  on  nil  side^  ami  a  lively  acceleration  of  the 
tissue  metabolism. 

Indications  and  contra-indications  fi»-  this  procedure  are 
catabU»hed  therefnun  of  ihemselveA. 

The  whole  both  is  prohibited,  in  the  first  pLice,  in  all  far 
advanced  cooditione  of  |irostration  and  in  high  degrees  of 
aaftmia,  in  either  of  which  cases  quite  transitory  immersions 
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I'Vftn  have  lieen  observed  to  act  henefieialiy  ia»1«ftd  ;  tlii'n  in 
high-grmicd  disturbanci's  of  nutTition,  pxtensjpe  loss  of  fledi, 
<ifiKi.''i-itiit.  (limt-iLMiTit,  phtliiKiK,  liiiijr ;tn(l  Iiriirt  itlToctionB (on  Kcooimt 
of  the  primary  retTOBtasis),  also  in  congestive  Lendencieii,  di*- 
ea.»p.s  of  tliv  vcMM^U — uthvruiuatouH  proccBws — and  all  febrile 
disorden ;  it  is  likevitte  contra- indicated  in  moRt  di«ea»e«  «>f  the 
nervous  system. 

Tliu  whole  bath  i*  indicnU-d,  nnd  often  to  be  replaced  by 
ri>  other  pnx-edure  in  a  like  effectual  manner,  in  nu^jritive 
distiirbiiiici^s  di»{iliiyiDg  llic  clmract^rr  of  torpidity,  torpid  ecro- 
ftilosis,  obesity,  and  in  dyscrasic  pmcesses,  e.g.  syphilid — in  • 
word,  wherever  the  metabolism  requires  to  be  powerfully  sU TO u- 
lutcd  itnd  a  ret  nigre».tive  mt-liitiiorphoi<iei  to  be  instituted. 

TiiK  StiowKK  Baths  ok  DorciiM. 

Cietier.kl  and  local  dunulici  artt  to  be  dtstjngui»?!ied.  To  the 
general  are  reckoned  the  shower,  tha  jet  douche,  bell  douche, 
circular  and  xpray  douchv,  and  tlie  movable  j«t  aud  fan 
douches. 

Mttlioit. — UniW  tha  term  shower  bath  we  un(Ii?nttnnd  that  appli- 
aiici-  ill  which  the  wiiter  i1e«ce»Us  t1ii<auf;li  the  ruse  of  &  wnteritiK  can 
in  single  stiviirim,  uhicli  aiv  liner  or  thicker- iiccor'ling  to  the  calibre  of 
tho  opQDiug»  uf  thu  roae,  fi-om  u  bfiijbt  of  iibout  3  metres  ahore  the 
i;raun>].  The  eoiiducting  pipe  is  Qtled  with  n  vnlve  or  a  cock  to  fXaip 
thi^  supply,  finil  in  wi-'11-runiiKh(Hl  inKlit iiiicinM  whtrc  9ihi>W(ir  hatlM 
nrv  iipplii*J  lo  thempeuticitl  piLrpOHi'K  this  KU>[>uu<-'k  la  so  placed  that  it 
cannot,  U'  handleil  by  thi-  bnthing  person  but  only  by  the  phj-xician  or 
an  nttendmit.  In  this  wuy  atone  la  it  jHAwihli!  to  rt^ulate  the  manner 
of  appliciitinn  of  the  doiieho  according  to  duration,  force,  nnd  t«n- 
pnniliu-e,  no  thai,  it  exiwlty  wiitn  thn  givi^n  iniHctitionx. 

When  the  ci'iidiictiiig  waUir  pipe  ends  in  a  simple  circnlar  mettd 
point,  likn  the  nosdc  nf  ii  tire  pump  snincwhnt,  J^  to  1  ciu.  broud, 
and  pointing  downwards,  this  forms  what  in  ciilled  the  jet  doodie. 
Hi-ro  it  iH  Um  nndividcid  Jot  of  water  wliieh  Htrikns  tlin  jxitiunt,  and 
which  he  allowa  to  piny  either  directly  or  iiidii'ectly  upon  the  varioua 
pnrtx  of  thp  lM>cIy  iii^Mrding  to  the  in<licationH. 

Whim  the  water  pressure  is  very  hi^h  and  the  openings  in  tlw 
rom  are  very  sniiill,  the  water  which  riiiihw  out  upon  the  opening  of 
tbe  valve  Ib  liiendly  atomised,  and  the  pntii^ut  stauding  beneath  such  An 
appllnnee  iM  >invnlo[iol  in  »  dunKu  mist  of  Kprny.  I^uch  n  iIouc-Imi  is 
tOTtoed  the  spray  shower  bath.     A  variety  of  other  forms  of 
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dondte  may  bo  distlnj^uiabnl  accor<liog  to  th»  shape  of  cbe  diwbBrs* 
opaun^  «ucb  OS  bvll  dourbi^n,  nnntiliir  unil  (U(ieliDU  doaelieK. 

The  movable  douobe  {dotieiie  nmbilf  of  the  l->fndi)  finds  tbe 
most  fnijiicnt  a|iplicntiun  to  tlii!ra|iciitical  [>tir|>OM(s,  unil  is  tbo  taorX, 
cs|nbl«  of  luoililication  iu  it«  appliance. 

Wn  tlistingiiiNb  a*  thi-  nidviililc  jet  iloucb«  tlmt  rrom  wbicb  ■ 
moru  or  ti«aooii(IeDsed  jet  of  water  ehcnpee  from  a  simply  bored  metal 
poiDt  on  opening  tho  tap  ;  by  iqisidk  of  vnnouH  ul^c«Blo^y  moutbpiucM 
lliia  Kinatm  may  be  cunvei'tod  into  the  movable  horitontol  »hower 
iloucbe  or  tlic  movable  fan  dout-^e. 

By  meariii  of  this  appliance,  a?  we  shall  sown  see,  we  are 
Ae  to  fuldl  tlio  must  nmnifoM  indirntious.  In  order,  how- 
ever, to  (!"  complete  juslice  to  these  iudications  there  must  also 
be  an  appliance  wbereby  water  of  any  required  temperature  can 
be  coDiluctvd  with  u  variable  and  volunrarily  nlti^rablt-  pres.-'ure 
power  to  the  mouthpieces  of  the  shower  baths.  By  this  mt- atis 
it  will  then  be  possible  to  allow  warm  uik]  hoi  lut  well  a*  cold 
water  to  operiilw  u[ioti  the  |>atient  rapidly  one  after  the  other 
through  the  same  mouthpieces.  This  alternating  lint  and  cold 
douche  has  been  <l<-signat«d  the  8«>tch  doiR'he. 

fttovabU  va]>oar  douches  are  also  oflen  usefully  combiui.*d 
with  the  cold  horLtoiilal  jet  or  fau  'lotichiv 

Acicordiug  to  the  regions  of  the  I»ody  which  the  morable 
borixoatal  douche  play«  u]k>u,  the  P'renoh  differeutiatc :  thu 
liver  (louelic,  »pleeu  dotiehe,  t-pignst  rli-,  hyiKigastrio,  v-aginal, 
uterine,  periiuDttl,  and  hemorrhoidal  douches ;  and  thewr  again, 
ncconling  lo  the  din^etion  of  their  outlet,  are  called  either 
ascending  or  descending  douches. 

ModriB  operan4i.~T\M:  o]KTative  fadont  here  are  al*o 
ibcrinal  and  mechanical.  The  peculiarity  of  the  shower  baths 
conaists  in  the  water  reiiiiiitiiug  in  contact  with  the  txHly  only 
duriog  the  moment  of  incidence,  flowing  down  from  it  imroe- 
distel/  aflor,  and  iu  tli«  very  peculiar  mechanical  nrliou  which 
can  bv  gnidtiAted  at  will  and  loadiM'd  to  any  [>art  of  the  bixly. 
Kvery  drop  of  water  falling  on  the  body  will  therefore  renew 
tb«  thcrmid  Ktimulatinii  in  the  highettt  di-grei*,  but  will  only 
deprive  the  lart  of  a  small  amount  of  heat  on  account  of  it« 
cursory  contact,  i<tiicu  it  is  impu«siljle  fur  it  to  place  itmlf  in 
comjilete  thennal  e(|ui|)oise  with  the  smitten  [tart  within  the 
Kirt  space  of  time  sllott^-d.  Theconslani  reuewul  ofthe  contact 
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\>y  a.  continuoua  fresh  supply  of  watery  ])arUc1«s  will  increase 
tlie  total  heat  abBtrac-tioti  to  u  niutb  ga-ater  degrtw,  equal  ilura- 
tion  mill  other  {irijoi-iIiiri^-K  btniig  given,  and  the  nervoue  stimn- 
lalioii  alsti  will  lie  iu  general  a  inoi-e  considerable  one. 

'Ilie  specificity  of  the  action  of  the  douche  lie*  in  the  pccnliar 
mechnnicnl  imprcHHion,  the  oonliniioii^iconeuitMon,  and  thcvhock 
iiu<i  (lestent  of  the  watery  massee.  The  |iower  and  effet^t  ol 
these  factors  an;  dependent — 

1.  UjH)!)   I'V-  pn-.4!tiire  under  whieh  the  water  within    tl 
cuiidui-tiiig  ]ii])e  stands ;  in  the  ordinary  appliances  therefore, 
upon  the  height  of  tlio  column  of  water. 

2.  L'lmn  l\w  nalure  of  the  outlet,  that  i*  thereforp  n\v.m 
the  condensed  or  si'iMirated  character  of  the  outflowing  water. 

3.  Up'iD  the  dunition  of  the  ujR-ratioii. 
A.  Upon  tlif  lemjierftliire  of  the  water  used. 
Temperature,  the  duration  of  application  and  mechanical 

influoncu  however,  do  not  in  Any  way  mtiiifaelorily  aod 
rationally  explain  the  mode  «f  action  of  this  powerful  measure. 
Th«  physiolugiout  |i1icnomcnu  perct-ptible  by  the  «'U»es  urc 
also  worthy  of  attention. 

The  infliu'iiee  of  the  douohe  ujwn  innervation  may  be 
computed  finni  varioui*  fuet^i;  the  okin  becomes  hypenesihetic 
&ft«r  &  very  short  period  of  application.  At  smaller  distances 
apart  the  (tsthwiomct^^r's  ]io{nts  are  still  felt  a?  distinct  shortly 
after  the  douche,  whereas  t  hey  previously  erected  only  a  simple 
imprecision.  TcmpL-rature  sense  seems  also  to  Ix-comw  more 
delicate,  l^nng-con tinned  douche.*  are  cniwiblo  of  leading  to  a 
diminution  of  cutaneous  sensibility  in  every  one  of  its  qualities. 
Th<t  inrtucncf  also  of  tbi!"  pmci-duro  upon  motor  trftck*  tx 
undeniable.  The  feeliugof  power  may  thereafter  bean  elevated 
one,  and  the  electromotor  excitability  be  heightened.  Muscles, 
t4>o,  deprivi-d  of  th'-ir  voluntury  power  by  diM^asK,  or  such 
as  only  incompletely  obey  volition,  we  observe  to  become 
accessible  in  a  higber  degree  to  nervous  influence*  during  and 
aft«r  the  use  of  the  douche.  Hcflt-x  exeitability  is  usually 
increjised.  Karely,  and  indeed  only  on  continuing  the  action  of 
the  douche,  [wrticularly  of  the  local,  to  an  extix-mc  degree,  can 
the  excitability  of  sensory,  motor,  and  vasomotor  nerves  possibly 
be  lowered  or  destroyed  either  teiniromiily  or  peimaneat^. 
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Tlir  lxU4T  eflTfct  will  also  tinrl  t)iem|ieutical  iitjliMtioii  In 
the  local  alternating  80-caU«l  Scotch  douches,  whose  efficacy 
consixts  in  thr  nllt-niiil.iiijr  notion  or  ix>l<l  iiiid  hot.  Wllt^  or 
vapoiir  hatbs,  when  applied  to  (he  treatment  of  neuralgias,  jxttJio- 
logically  iacFc(is«d  cxcitubilitj  of  striped  >nd  innoolh  muscuhu- 
timie,  and  similar  diseases  of  the  intestinei).  As  an  atriuiil 
heatHlepriTini;  process  the  shower  bath  is  M-ldom  usi'«I.  It 
in  {uincipidl)'  apjilied  to  the  treatment  of  nervous  dist-a^ex, 
diseases  in  which  we  wish  to  obtain  a  controlling  in6uence 
over  the  circulation  and  distribution  of  the  hlixid  and  nu^^it  in 
which  it  ia  our  endeavour  to  pliice  certain  grou|w  of  innai-lea 
pf  active  or  passive  nature  in  »  condition  of  inoreaKi-O  lonui^ 
or  to  stimulate  them  even  to  tetanic  contractionn.  I>is- 
turbaitces  of  nutrition  and  of  the  blood  elaboration,  amcmia, 
dJMTa»in!^  malaria,  hvjterlropliv  of  parencbvituil'HH  orgnnK, 
and  nervous  affections  are  ai-ccssible  to  this  procedure,  which 
forms  a  very  powerful  )i vdrol bt^mjieutical  factor.  AgainvC 
old  chronic  exudations  also  and  inflaiumatorv  processes  which 
display  no  »ign  of  becoming  abi^orbcd,  the  local  forms  of  the 
douche  [MTticuIarly  an;  often  applied  with  benefit.  Here  the 
mechanical  stimulus,  which  efFeclively  alters  the  nutritive 
processes,  is  the  profound  aud  cucrgotic  concussionar;  action. 
In  general  it  may  be  itaid  that  we  po»WM  Jn  the  varioux 
fonDE  of  the  shower  bnlh  a  powerful  ucrvine  tonic,  revul- 
sive, alLi'-mtivt*,  absorheni,  and  derivative  agent.  Againid.  no 
other  hj'driatic  procedure  does  there  exist  so  deep-rooted  a 
prejudice  a«  against  the  douche.  It  is  only  except ionnlly  (liat 
a  [KtUenl  who  has  been  sent  hy  his  physician  to  a  hydrojothiu 
establishment  does  not  carrv  instructions  to  be  siuv  not  to  make 
use  of  the  douche,  and  in  [xtrticular  he  is  warned  again>t  the 
head  douches.  The  by dn>11ierape mists  must  be  generally  taken 
to  be  very  deficient  in  doctrines  of  their  ovm  if  bv  such  instruo- 
tton»  the  warned  one  \t  supposed  to  have  received  any  service. 

It  is  not  diSicult  to  miderstand  how  the  prejudice  that 
douches  have  such  a  deleterious  effect  originated. 

Apparently  it  belongs  to  experioncvs  and  traditions  which 
may  be  traced  back  to  the  days  of  brutal  hydrulbi-ra]>eutical 
empiricism.  It  was  the  practice,  namely,  to  place  nearly  every 
patient  at  Knut  onc-e  daily  under  a  shower  lath  in  the  forest. 
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At  Griifcnberg,  o.g^  thi«  douche  consiMeil  in  a  p«^ffccl  little 
torrent  which  ru^heO  down  a  wooden  f[iitter  and  t^minated  ina 
thick  waterfall  spveral  metres  above  the  ground  ;  for  from  5  to  10 
niiuutt-«,  imd  oven  longer,  many  patifiiLs  i-xjMiscd  thei»t>clv<^  to 
this  stream  in  all  kincla  of  weather  in  the  open  air.  Is  it  any 
miirvc^l  Ihen,  that  it  would  hnppi-n  fhut  many  a  iiatient  undei^ 
went  a  change  for  thi^  wome  in  his  oomlition,  or  even  acquired 
fresh  diseases  ?  lliese  evil  results  coming  to  the  knowledge  of 
the  phyKi<^ian»  Ki-cin  to  have  ^ivvn  ri.te  to  the  had  opinioit 
which  is  even  to-day,  nt  least  in  Germany,  here  and  there 
niaiiilnined  rcgaitling  ihc  douche.  Whoever  will  now  compare 
such  a  proeediiri-  willi  the  application  and  action  of  a  shower 
or  of  :i  movable  fan  whiili  is  npjtiied  by  the  pmctiscd  hand  of 
thephy«idftQ  or  under  lii^i  direct  ions,  witli  known  and  i^raduattfd 
force,  duration,  and  temperature,  must  confess  that  these 
two  procedures  have  nothing  in  common.  If  we  turn  our 
gaze  uiMiii  France  we  sbnll  quickly  (iere«ive  Ihal  (here  thU 
prejudice  was  long  ago  broken  and  banished.  The  various 
forms  of  the  doticho  are  nearly  the  alpha  and  omega  of  French 
hydrothera|>entica,  and  we  »tee  them  there  applied,  inttdifi«d 
raliorially,  with  the  greatest  benefit  by  llie  most  prominent 
cliuicians.  The  innditiahilily  tif  this  procedure  H(vording  to 
time,  temperature,  force  of  impact,  and  localisation  allows  of 
the  most  manifold  indications  Ijcing  fulfilled  therewith,  and 
tlui8  the  range  of  action  of  the  douche  embraces  almost  the 
whole  region  of  hydrotherapentieal  operation:  nerve  stimula- 
tion of  different  strength,  heat  ahBlraction  (gnidual  and  under 
ourcompletecontiv)!),  vascular  contraction  .tnd  dilatation, altera- 
tion of  the  bliHxl  di»lrihution,  influence  over  the  heart'n  action, 
the  respirutioii,  i&c, — may  all  be  attained  by  the  aid  of  thia 
procedure,  similarly  a^  with  the  shunijKioiiigii,  only  in  n  at  ill  more 
decided  manner.  'Hie  French,  following  the  example  of  l-'leury, 
divide  the  donehofi,  according  to  their  mm/uc  operandi.  Into 
stimulating,  soothing,  altemtive,  and  strengthening,  ^Sc.  We 
sliali  presently  deiii  oust  rate  that  it  is  not  the  procetUirc  but  the 
individual  afleet<>d  that  reads  wn  variously  Ujion  the  stimula- 
tion, varjing  according  tu  intensity,  duration,  and  ap]>lication. 
A  lotuil,  very  peculiar  form  of  n]>plication  of  tic  water  j*t 
in  the  so-called  'douche  filifonne,"  the  Iiydriatic  moxa  or 
needle  domlie. 


TllE  Itot'CDE   FiLlKOUUK  OP  I^UR£. 

litwriptiuH. — The  douclic  filifurme  consists  of  a  water  re«e^ 
voir  (a)  within  which  a  snction  and  foixv  pump  (b)  is  sijcured. 
Tile  Backer  of  this  purop  is  set  iu  motion  by  n  long  lever  (c), 

Thi?  piim]i  forces  the  water  into  a  flexible  yet  inet»«tic 
metal  tube  (d)  which  is  brought  into  watertight  connection 
with  the  outlet  of  the  putnp  vhaiiiber  by  a  covrrwl  screw  joint. 
This  metal  lube  carries  a  metal  capsule  (e)  at  it«  free  end 
wliich  can  be  unscrewed,  and  into  the  centre  of  which  a  conical 
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Fia.  li, — IKnii'hc  liliformi!:.    (Afto  Laurf.) 

perforofed  ruby  or  rock  crystal  is  fitted.  The  pump  forces  the 
water  througli  the  stone  in  the  condition  of  a  very  compact 
jet  of  water  fine  as  n  luiir,  which  only  breaks  u|i  at  »ome 
di«ta]ic«  further  into  a  cloml  of  watery  vapour. 

According  now  ae  either  the  compact  or  the  atomispd  jet  Is 
directed  agninut  a  jMirt  oflhebody  tliere  may  be  produced  eithw 
merely  a  slight  r^-dneas  or  actual  blistering,  as  ihe  case  may  be. 

Hodua  operandi. — According  to  this  then,  the  tilifbnn 
douche  act«  like  any  other  rubefitcivnt  or  epivjiastic,  e.g.  m»»< 
tard  leaves  or  oil  of  must.-ird,  vesicating  fluids  and  pastes. 
The  large  filiform  douche  (^onlit^lclt■d  by  Matthieu  cou«istH  of 
a  texy  powerful  force  pump  which  ii>  put  in  motion  by  •  long 
lerer  handle,  and  po»>csse6  a  great  nninber  of  small  holes  in  a 
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column ;  A  similar  number  of  needle-like  jets  thus  act  upon 
the  »kin  of  tho  pirt  of  IlK-vbotly  exposed  to  their  inSuence. 
'I'bia  nppliance  is  chiefly  us^mI  along  Hit*  spiniil  c*>ltiiDD. 
cBptcinllj-  in  the  various  forms  of  spinal  disea^,  and  spinal 
irritation  more  (tarticularly.  To  the  category  of  general  water 
applications  belongs 

The  ABi,rnoN. 

M^kod  of  operatfiui. —AbhitJon  i*  priforined  either  by  the  iMBC 
of  thn  attendant,  wliidi  uru  tlipjx^l  into  the  nntnr,  or  hy  means  of  a 
sponge  or  damp  towel.  Tlii^  jMtient  uiny  remnia  En  bed  duiing 
the  ablution  or  n\t  iiputi  n  cliair;  nrrry  pitrt  of  th«  body  in  then 
fingly  liareil,  waaheil.  dried,  unJ  agniii  n>vert^. 

In  the  ablution  wo  have  the  mean;*  of  cooling  more  or  Itisa 
each  part  of  the  Ixnly  and  stimulating  it  mechanically  witli 
more  or  less  ent-rgy.  If  the  iiMiitiwn  is  to  involve  the  whole 
body  a  distinct  order  of  progression  must  be  observed.  The 
hands  and  forearms  are  begun  with ;  then  the  faec,  head,  seek, 
and  chest  artr  taken  ;  the  nsipe  of  the  neck,  asilUe,  anus,  bttck, 
abdomen,  and  glul^nl  region  follow  next  in  order ;  and  the 
thighs,  legs,  and  feet  bring  up  the  rear.  Ablntiou  must  take 
pliice  very  rapidly  and  lursorily,  and  is  best  done  in  such  a 
manner  that  every  part  is  enveloped  by  il^f  in  a  towel  vrhicJi 
has  been  previously  wrung  out  in  the  water  at  the  required  tem- 
jieralurr,  untlthuti  vigorously  chiifi-d  tlirough  the  towel,  not  with 
it.    in  this  way  the  ablution  is  converted  intoa  partial  chaiing. 

Immediiitely  the  wet  elolli  has*  been  removed  the  washed 
part  mnet  be  either  rolled  iu  a  dry  cloth  or  enveloped  iu  a 
second  damp  one  and  rcncwcdly  chiifcd  iis  before,  this  having 
to  lit:  repeated  until  the  desii-ed  effect  is  brougiit  about.  At 
the  conclusion  of  the  procedure  the  drying  jirocess  and,  as 
reipiired,  inorH  or  less  vigorou*  chafing  must  always  take  place. 

It  is  necBssHTV  in  canying  out  ablution  to  have  aovcml  vessels  at 
band  containing  the  wnier  teupored  according  to  plenaure  and 
rix|iiircment,  so  n^  to  he  nlilc  to  rinse  nnil  i-ool  tlio  un^  towel  in  a 
diirerent  veeBol  from  that  in  wldcli  it  is  wrung  out  Iirforf  application, 
when  it  will  have  tbc  required  temperature  of  tlii-  watei'  laat  used. 

A«  regards  the  temperature  of  the  water  used  in  ablution, 
ibis  may  always  be   colder  than  that  which  is  used   iu  pro- 
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cedurett  in  vhich  the  whole  earfacc  of  the  bodj  simulUneously 
comes  in  contnvt  vith  thv  ni(.-dnini  of  low«r  Umpemturr.  As 
wc  hav<'  !<hovi),  the  nervous  Htiraiilation  grows  in  direct,  pro- 
[KvtioD  to  the  number  of  sensory  ncr^'ous  t-nd  organs  which  are 
inrolved  at  ouc  nitd  tho  same  time ;  furthermore  we  will  select 
the  lower  temperatures  of  water  for  the  renson  that  oiir  prin- 
cipal object  in  carrying  out  ihif  procc'iurie  i«  to  obtnin  dilntji- 
tion  of  Ibe  (peripheral  TesseU.  Hence  each  ablutiona  are 
usually  undertaken  with  water  at  8' to  ia°  C.  (46-4  to  SS-fi"  F.) 

Modttg  opemuitL — Ablution  i«  one  of  tluwi;  proci^ureB 
which  enlighten  us  concerning  the  conditions  of  irritability  of 
the  vKMCuhir  uerves.  When,  afti'^r  nblution  ami  chniiiig,  the 
skin  ofa  part  reniainci  pale  instead  of  becoming  rapidly  red,  and 
grows  very  cold,  to  re«U>rt!  its  heat  <piickly  by  invans  of  drying 
and  friction  being  apparently  impoSMible — this  will  give  u«  the 
general  chai-scteis  of  the  disease  and  be  a  criterion  for  our 
future  Ireiitinenl. 

In  chronic  diseases  it  is  a  sign  of  great  irritability  of  the 
vascular  nerves  when,  during  ablution,  the  skin  only  very 
slowly  reddens  or  remains  quite  pale,  fn  a^ute  diitejiMrx  this 
behaviour  gives  u»  infonnation  regarding  esisling  heat  reten- 
tion, uml  i»  fn-nuenlly  a  sign  of  high-gmded  aniemia. 

When  under  ablution  the  skin  becomes  lividly  red,  and  an 
areolar  injection  itkin  follouH,  then-  must  iintinlty  cxiit  au  incom- 
pl*te  vis  n  ttri/o,  which  again  points  to  weaknesti  of  (he  hcArt 
and  threatening  collaptie.  It  is  likewise  a  sign  of  impending 
cullniiMt  when  after  the  ablution  in  febrile  diM-nst-s  the  surface 
of  the  body  only  slowly  rcwarm»  ilsilf,  or  if  the  previously  very 
high  lvtn[wratare  isdeeply  reduced  by  only  «  lassivt'  ablution. 

Often  iitftwt  U  i«  possib/c  Ay  wertitf  a  paaaive  aHutimi  of 
tkefortartti  idorne  to  Urndy  foi-fietl  tkr.  upinronch  of  a  colUtpae 
tearcely  as  yet  imtieated. 

IndUxitioiiK — The  ablution  is  only  made  use  of  as  a  mild 
nerve  stimulant  to  prepare  the  body  for  giving  off  a  grcjtter 
amount  of  heat  nml  losetfr«e  retaineil  heat.  The  action  of  the 
ablation  is  only  a  very  slight  one,  and  we  can  hardly  attain  any 
appreciable  refluction  of  tcmperuture  by  it.  If  therefon:  we 
require  to  bring  about  greater  jtositive  bathing  effects,  we  will 
pceviously  apply  the  ablution  so  as  to  make  the  skin,  to  a 
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certain  extoot,  more  suitable  for  greater  heat  discharge  ud 
to  pn;[»ire  it  for  Mini  taok. 

From  the  investigations  of  I^vden,'  Botkin,' and  others  it 
ii  very  likely  tliiit  in  tvwr  n  n'tcutitm  of  water  within  the 
organism  takes  place,  and  Weyrich'  has  proved  detndedly  thxt 
Gvcn  l)y  flight  fnction  of  the  skin  the  eriiporation  of  wattr 
from  it  will  be  oftsn  incre-aned  by  more  than  50  jht  cent. 

Hence  we  will  apply  the  ablution,  on  aecoiint  of  it«  mecha- 
nical  action,  to  «>urrtv(.w  the  fvuporatiou  from  the  skiit  ami 
remove  IM  rtleiituiH  of  v.-ntrr  iu  fever  and  other  [Mlivotc,  or  at 
least  to  diminish  it,  and  thereby  contribute  towards  the  esner 
removal  of  the  diHturbuiice.  On  thi»  action,  namely  the 
restoration  of  the  pera|iiratory  activity  of  (he  skin,  rest*  tiic 
result  thdt  the  Mkin,  which  wax  prcviouHly  dry  and  Imttle  and 
in  fever  patienlji  hiirnini^  hot,  feeltt  inoiM,  ^oft,  and  fresh  after 
the  washing  and  dryiii;t,'  ])roec'8s.  (hi  ihf.m'  ;/roUR-lSf  thfitfart, 
f  am /ami  of  r&nyiiivhirndinij  nhliitum  n^  thr  jiral  prtKaiure  in 
ftsvercawax*  aluo,  however,  for  the  reason  that  the  mild  thennnl 
nervous  stimulation  awakens  a  passive  feeling  of  comfort  in  the 
patient,  ittrengthi'im  )iis  fnith  in  the  tnetIio<l,  and  gives  the  best  ■ 
information  concerning  reaction,  slate  oft  he  bodily  strength  and 
of  the  hciul's  action,  intensity  of  the  fever,  and  condition  and 
behaviour  of  the  nervou*  jtyutem  during  its  [trogrwts. 

SnAMTOOiNG, 

Method  of  Procedure. — The  pi-ocess  is  na  rollow-i:  Into 
whirh  in  Tnon;  or  Imk  mlil  lu;  the  JTKlimt.ions  rn^dire,  is  dipped  a 
sheet,  which  i«  then  wruu^  out  more  or  lc&«  iinil  wriip|>»d  itronnil  the 
body  in  the  fullowiDK  nmnncr  :  The  tuith  ntU'iiilnut  liolda  the  sheet 
for  this  purpose,  which  must  be  3'S  uietn-a  long  and  2  uictnis  wiiiaiv 
far  nil  ndiill,  in  auob  n  manner  that  he  hiin  in  hit  IpH  hand  th^ 
superior  edge  of  the  sheet;  the  |)arl  wliicii  lie  in  imnblfl  to  koep 
Htn^tc)ic!(l  Imtwceti  his  uutuprejul  uvtan  hnviog  heen  fol'lctl  he  now  st«^ 
before  the  naked  patient  or  beside  lus  bed  with  the  ubeet  thus  spread 

■   iJititii'li.  Jrrt./.  kti/i,  MtU., '  llebfirdaa  Kiplwr  Ini  Alljti^niHiirU.* 
'  .Vedl,}.  Klinii  in  DniiinatraU.'nfK,  VurtriigrK,  ytat  ll.      Ilcrlln,  18fi9, 
'  Dif  uHtntrkliehc  WaartrtTiimiilung  der  meaufhliobrn  Jfaiit.   Ij?ipj.lj[,  I8C3. 
'  Tlio  pmi'i-ilure  liura  dMcrll;e<l  is  (.'(irtainly  nut  tlie  musl'  iu  it  r)»crth«fl  in 
It  (rw  mrdicAl  woriis  a*  Itring  uitettil  in  fwery,  ami  i>  tbi>rv   apukpn  ot  u 
'  "poiKioK  ;'  i'><^  ablni.ioD  mity  lii^  ai^^>niplifiijr'l  i>y  tni-mtH  i.>f  a  sponge  (ss  iIm 
Ti^hiclc  for  llic  wniri),  but  it  nRVcithcl'.'"*  toi)iiilii*i  mi  nliliiiinn  or  wuhinti  i 
the  otiy  F^ngliib  rqalvRlcnt  «e  poawM  tor  tho  orijitiiiHl  v?ord.— Trassl&TOF 
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out  And  fr«el>-  d^ndinK.  The  p«non  to  be  iibaupuoed,  wiMNie  boo 
■od  h««d  bav«  been  c«oled  in  the  proper  way  -beforo  wrapping  up  in 
the  -ibuct,  »a  an  to  guiuil  ii^ia.il  relrUKUuiiiil  cooKi»ti(iu,  i»  now  rolled 
no  far  aa  tbe  brendlL  of  tbe  cloth  will  nlli>w  into  the  «Leel  1^  tjine  ur 
twicv,  ft  cold  wot  cap  hnving  l>c<m  prcviuaOy  drnwu  ovor  tli«  bend. 
It  is  equiv«li!iil  to  uiidartitke  tbo  nnippiiig  up  Jit  tbu  wul  cloth  in 
nich  a  iDknner  thnt  the  one  comer  of  the  iiiperi«r  edge  being  held 
tij^btly  bl^twol■n  thn  nnu  uid  tlio  trunk  (if  the'  body,  tlii^  tiivrt  ix 
mrried  arro^  tbo  thoi"*!  to  the  other  axilU,  then  over  the  back  to 
the  right  nhouldi^,  nm)  fitinlly  is  bud  over  the  Hhuulder  yet  free.  I)y 
the  oomer  which  the  attendant  still  holds  in  his  iMud  the  sheet  ia 
bittmed  nt  tho  nock,  kn3  it  '»  idao  jnuimcd  tightly  hnttro^n  the  tbiglis 
and  lettB,  so  thnt  it  may  lie  with  aa  few  folds  as  possible  dose  (o  th« 
bodj  ud  be  there  ivlAinrd  during  thti  opnmtion  of  shampooing.  The 
h«U)  aUendaitt  now  draws  his  dattenni  and  dowly  applied  himda  with 
long  aui  more  or  lem  poivnrftil  strokes  up  and  ilowo  the  body  of 
tlie  patient  at  a  very  rapid  puov. 

Tb«  attcndaut  liux  to  b«  careful  that  every  ]>art  of 
the  body  is  HhamjKioed  in  suitable  order  of  progiv»iinn  and 
repeatedly  taki>  particular  care  that  the  shoet  be  ecjually 
warmed  in  all  it<  ]Mrt«.  It  is  indicated  imdvr  some  circum- 
stances (o  replace  the  chafing  by  mpidly  apjdying  the  hands  to 
Uiv  Mhi/wl  and  surface-  of  (he  body;  this  obtains  irhen  firicUon 
is  not  borne  in  individuiU  portions  of  the  body. 

This  eyetem  of  procedure  is  known  ns  '  slapping ; '  the  latleir 

j  prooednie  It  often  alxo  combined  with  the  fornuT :  iJic  sensitive 

I  paitfl  only  are  slapped,  the  lest  sensitire  are  chafed. 

If  tilt'  shuiniKfoiDg  or  rdapping  proceit>'  is  to  cause  a  still 

'greater  abstraction  of  heat,  wat«r  at  lein|>erature>  varying  ac- 
cording to  the  indications  is  poured  over  Ihe  patient  enveloped 
in  his  sheet.  The  local  or  general  heat  ahHtTnction  may  be 
increased  at  pleasure  by  ]Hiuring  the  water  cither  only  on  singli; 
spots  under  the  sheet  which  display  greater  hi'ut  or  drenching 
the  whole  body  onii>  or  oftener  (iiheet  bath).  The  amount  of 
beat  abetraoted  may  be  also  graduated  by  wringing  out  the 

tchvct  more  or  less  powerfully,  whereby  the  amount  of  water  con- 
tained therein  lieeomea  greater  or  less  as  the  case  may  be.  A 
dripping  wet  cloth  will  abslrnel  more  heat  than  one  wrung  out 
more  forcibly ;  a  line  nheet  will  ahstraict  leas  beat  also  than  u 
ooaner  one*    In  shampooing  with  a  rough  sheet  the  mechanieal 
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ttimuUtion  will  be  more  powerful,  temperatiire  of  Uie  watwand 
force  of  the  frictioir  being  the  iiamp,  than  if  perforniAd  with 
n  fine  lin^n  nhcttt'. 

Where  ao  indication  exists  for  a  greater  heat  nbistnwiinn  J 
with  simultaneous  powerful  mGchBDi(.-al  etimalation  we  will  I 
cluMi^c  a  (lri]ipin^  w(-l,  c(ian*c  linen  slle<^^ ;  where  only  powerful 
attimiilation  and  slight  heat  abbtraction  are  requirod,  the  coarse 
but  wpII  wrung  out  xhect  it  most  Huitable.  In  very  givat 
irritability  and  hvpent-atheHia  of  thi*  Akin  the  objoct  will  be 
attained  by  sharoiiooingB  in  tine  sheets.  ^ 

When  it  is  dcnirtihle  that  the  balh^  tthould  exerciw  bis  I 
inuticles  during  the  procednre — in  fact,  axni^t  in  it— it  will  be 
advantageous  to  apply  the  so-called  '  cloak  shampooing,*  which 
iM  oarriH  out  by  the  attendant  tlirowing  the  rhoct  from  behind 
over  the  shouldprs  of  the  patient  like  a  cloak;  the  jsiticntthcn 
seizes  the  aut<Tior  end*  of  the  cloth  and  rubs  therewith  the 
whole  anterior  half  of  the  body,  whilst  t]ie  bath  ull4>ndant  rube 
the  back  in  the  fame  way. 

Afodii^  opirraudi. — It  in  hardly  necettMiry  oner  again  to  prove 
that  the  sudden  envelopment  of  the  whole  body  in  a  cold,  wet 
linen  cloth  exercises  a  nuwt  [Miwcrrnl  nervous  stimulation  upon 
the  jieiipheral  sensory  nerve  endings.  The  vtimulating  action 
of  shampooing  will  hti  much  more  ]>owcrfuI  than  thai  of  Ibe 
alilulion,  sinire  in  the  former  a  greater  nuinber  of  sensory 
nenons  end  organs  are  met  with  than  is  the  case  in  the  ablti- 
tion.  Hence  there  will  be  alw)  a  more  ptiwerful  incitement  ■ 
conducted  to  (he  central  organ,  and  much  more  primnunn-d 
reflexes  set  free  on  inotur  tracks.  At  the  inomcnt  of  the  im- 
pression a  contraction  of  the  cutaneous  vessels  encountered 
takes  place,  blood  is  expelled  from  the  pirripbcry,  and  a  rather 
considerable  retiiiwlaBiHl  congeslion  towards  the  briiiti  might 
take  place.  We  must  guard  against  this  by  elevating  th«  toDS 
of  the  vessels  of  the  hciwl  by  menns  of  aflTtiKion,  wet  ban<lages, 
wetting  the  neck,  najie,  and  back,  and  itlionld  we  not  sufficiently 
cool  down  these  parts  phenomena  will  appear  which  jwinl 
to  an  increased  <letermi nation  of  blood  to  the  head,  euch  as  A, 
feeling  of  lii'-at  and  headache. 

The  next  symptom  due  tn  shampooing  is  an  alteration  ioi 
the  type  of  the  rcspiratJon.     In  very  ^nsitivc  patients  the] 
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reMpimt ioD  iKiiuimtiiitiirily  iuterrujilml  \>y  au  iiii'|)initx>ry  5piutm, 
anil  soon  aftvrvards  acvelerated,  deeper  breatbiog  sele  id.  Id 
\vf*  »cu!(itivi.-  individuals  tlic  aocelcruUnI  UDd  deeper  bn-JiUiing 
seU  in  at  onve,  aud  ifa  jiiitholi>gi<nllv  uc4.-« It- rated  respiration 
existed  before  the  sbampooing,  t  bis  wilt  be  lessened  in  frequency 
after  tbv  o]HTatioii,  yet  the  iudividuul  inqjinitions  will  be 
deeper.  Vet  further,  an  alt^^ratioii  iu  the  pulae  frequeney  i^ 
otwvrvod,  and  this  consUts  in  its  retardation.  Very  likely  this 
ret^trdiition  de{n^nd«  u|Hm  ii  r<>flex  exci(»tioii  of  the  medulla 
oblongata,  jost  as  does  the  altered  type  of  res])iTation,  wliicb  is 
tnui^ferrcd  (o  (be  originti  uf  the  vngi.  ludeed,  vre  xee  evcu  in 
direct  electrii;  aiimulation  of  tlie  vagus  or  medulla  oblongata 
Ihat  (he  frcqiieucj  of  tbe  pulse  is  lowered  thei-eby.  The  slow- 
ing of  the  piiUe  rale  and  tJte  aticeleratiuti  of  the  respiration  are 
not.  capable  of  being  immerically  well  eslabbsbed,  according  to 
my  wcperieiice.  »ince  the  iimguiluik-  of  the  action  is  d)'prnd<nt 
upon  tcx>  many  individual  eircnmstsnces. 

Pleninger  found  that  when  tbe  put»o  rate  wuci  nearly  100 
or  more  prior  to  (shampooing,  it  nank  two  ininutCB  after  by 
20  beat»,  whilst  the  frequency  of  the  respimUons  increased 
by  about  five  in  the  iniuuti.', 

.Since  the  lessened  pulse  mte  and  accelerated  respiration 
are  attained  before  even  an  ullcmtion  of  the  body  teinpemlure, 
in  other  words,  before  a  greater  abstraction  of  heat  could  take 
pWe,  it  mjiy  be  stated  with  certainty  that  the  ub«truelion 
of  heat  does  not  (-anse  the  primary  action  io  question.  Tbe 
action  of  the  tcmjicnitui'e  reduction  only  inakeo  itself  felt 
later  on  in  (he  same  direction.  It  is  clfAi-  (luit  ihiii  prinutry 
eScct  is  one  originating  by  way  of  reflex  from  sensory 
[leriphci^d  nerve  endings. 

niere  e^4t»  a  certain  constant  pn>jHinion  betwetoi  the 
frequency  of  the  pulse  and  the  respirations.  Accelerate  tbe 
n-^pinitiou  whilst  the  pulse  rate  is  diminished,  and  a  lessenM} 
number  of  beatA  nill  fall  to  each  respiration.  Tbe  cardLie 
activity  will  be  slowed,  tbe  individual  cardiac  contractions 
become  moiv  free  and  powerful,  whiUt  with  each  »y»tole  a 
larger  amount  of  blood  is  thrown  into  the  great  and  lesser 
ctrculali»n«.  Each  wave  of  blood  which  it  driven  with  the 
systole  into  the  lungs  from  the  right  i<ide  of  the  heart  must 
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there  remnin  soido  time  in  contact  vitb  the  atmospberic  \a, 
un<]  since  the  irupimtionM  increuse  in  frrqacDc;  and  deptli 
when  cold  act*  fi-om  tlie  periphery,  the  excretion  of  carboiiic 
iicid  will  also  bt-comt^  mort-  complete',  and  thereby  the  residual 
air  in  the  lungR  will  be  richer  in  oxygen  uud  poon-r  in  curboBie 
acid.  The  gas  exchange  between  the  blood  and  the  pulmonuy 
air  will  be  a  more  complete  one  in  other  wvrde. 

The  din-ct  consequential  phenomena  of  a  powerful  wet 
and  cold  ahaiii))i)oing,  oarri<-d  to  the  pitch  orcutunfuus  redden- 
ing, are  thert-forc  greater  oxttlatiou  of  an  equfilly  large  uinoUDt 
of  blood,  more  forcible  but  retarded  blood  movements,  dimi- 
niilied  tenxiou  in  the  anuria]  syst^mi,  mechanical  promotion  of 
tJie  circulation,  alLered  blood  dialribiilion,  reduction  of  the 
amount  of  blood  in  the  internal  organs,  and  greater  vaacularitj 
of  th«  skin. 

In  addition  to  these,  the  jtowt^rful  ucrvwus  stimulation 
combined  with  shampooing  must  be  taken  into  account,  and 
wi-  are  right  iu  attrllmling  to  X\\\»  pr(>i'edur<^'  a  so-culled  tOQO- 
giving  efl'ect.  Together  with  the  increased  retit^retaive 
inelamorplioxia  and  more  aceelei-ated  elemental  analysis  of 
organic  matter,  accumulation  will  abo  be  pnimolJ=-(l,  and  there 
is  a  greater  want  of  iitiurishmcnt  felt.  We  gather  herefrom 
that  it  is  benefifrial  to  apply  .ibampoolng  to  the  treatment  of 
diaordem  of  nmrition  and  digestion.  On  accoont  of  its  deri- 
vative action  we  will  vi\fi>  make  use  of  this  procedure  in 
hy]^>eraeutiaii,  coiigeationit,  and  stasia  within  the  internal  i:>rgiuie, 
in  cases  where  it  is  desirable  todivcrt  the  blood  trova  the  inner 
organs  and  in  the  must  maiiifuld  diKlurlmnecs  of  the  circula- 
tion, even  in  such  as  are  the  resnlt  of  organic  diiieases  of  the 
circulatory  apparatus. 

This  explains  the  assistance  gisTn  to  the  comperieatioQ  of 
valvular  incom^wtcncy  by  this  piwiedure;  hence  the  beneficial 
effects  att^iding  itn  applieiition  to  lung  afibctions  where 
hypeneniia  and  stasis  exist  in  the  lemer  eireulatiou,  eg. 
emphysemii,  hypera^miu  of  the  lungs,  and  catarrh;  hence  aim 
the  benefifiid  effect,  of  thiti  pnicedure  in  gustric  and  intestinal 
catarrhs  and  hypersemia  of  the  jiareuchymatous  aUKmiii 
organs. 

ITie  powerful  nervous  stimulation,  excited  by  the  £ud^? 
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ooOiact  of  ttio  rold,  wet  cloth  witb  the  okin,  may  be  still 
fttrther  heightened  hy  oeekinf;  to  elevate  the  Heii«ilHlity  of 
tbe  nerves  to  irritation  bi^forohand.  Tliis  i»  uccotDptished  by 
ctuwBtJDg  the  temperatare  of  the  surface  of  tbe  body  by  the 
itcciitnulalion  of  heat  thereon,  ae  the  stimuUint  uction  itt 
greatest  when  great  eonlnists  of  ternpc-nilure  exist.  As  the 
eorfiwN;  of  (he  body  U  warmest  in  the  morning  in  bed  through 
the  bod  heat  oonductoi-it  and  the  quiet  position  during  the 
night,  and  ihnre  iit  therefore  likewise  hewt  itj>red  up,  vte  will 
obtain  a  more  intcniio  uction  by  sliiimpooing  the  body,  eold 
and  mot»tf  direct  fn>m  the  heat  of  the  ln^d  than  at  any  other 
time. 

\^*hcn,  howfvvr,  tu  it  tlie  rule  in  the  annnnic,  a  sluggish 
heat  pnxlui.-lion  and  irregular  hent  distribution  take  pluce,  so 
that  the  hands  and  feut  reiniun  alwiiys  cold — and  even  in  bed 
in  the  morning  the  surface  of  the  body  U  cold — then  sham- 
)M>oiiig  from  the  bed  hc4it  in  inapplicable.  In  such  a  nice 
heat  must  first  bii  Klored  itrliticially  by  fovt-ring  the  body 
libcnlly  with  non-conductors  (blankets  or  feather  bods);  or 
letting  a  wet  )>Hck,  for  the  dunUion  of  Italf  an  hour  to  an  hour, 
remain  on  iht-  body  until  the  whole  surface  is  equally  warmed ; 
or  lastly  by  giving  a  vajwur  Ixith  of  a  few  minutes'  duration. 

Thns  the  <-ombination  of  these  procedures  with  sham- 
pooing, will,  in  the  gentlest  manner,  bring  out  the  tonic  effect* 
of  the  latter.  The  body  surface  temperature  is  elevated 
thereby,  the  irritability  of  the  peripheral  ner^-e  endings  is 
infreu>ed,  and  the  KhamjKioing,  if  nndertnkeu,  will  now  be  of 
more  powerful  o])ei-ation.  I'his  mode  of  iippliciitiun  is  also 
RKire  gentle  on  account  of  the  abstraction  by  the  refrigvnil  ing 
process  of  only  the  hi-at  nt^wed  on  the  surfwi',  and  (he  carrying 
off  of  vliat  was  only  spare  heat.  Aniemic  and  eonvale«cent 
pnt)enl«  will  derive  great  benefit  from  shampooing  carried  out 
in  this  manner.  Secretion  by  the  skin  is  also  stimulated  to 
increased  activity  by  shampooing.  Wcyrich  ha«  shown  that, 
by  the  mecbanieal  irritation  of  the  friction  alone,  the  watery 
•eeretion  by  the  skin  is  inen-u«cd  by  about  60  per  cent,  and 
more.  This  action  of  the  shampoo  would  hence  be  very 
proper  in  dro]isical  affections  for  obvious  reasons ;  also  in  all 
those  cases  where,  together  with  the  disturtanoe  of  nutrition 
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existing,  thero  Eft  comhiniMl  a  retention  of  water,  t'.g.  in  the 
bpgiimiiig  of  febrile  dJGi-ases. 

By  mwmx  (if  tlii;  tlitirmiil  and  niechanicnl  interfurencc  com- 
binfld  in  Uie  action  of  shannHJoing  in  a  cold,  wet  sheet,  we  oan 
obtain  well-nifjii  voluntary  inflnt-ncc  ovur  tbe  body  t^mpera- 
tiiru.  We  will  be  in  a  jtosition  Brst  to  reduoe  the  rectal 
temperature  and  elevate  the  axillary,  and  secondly  to  lower  tJie 
latter  as  well — in  otht-r  words,  to  actnally  reduce  the  body  heat. 
In  an  fiperiinent  which  I  made  on  a  young  man,  aged  twenty- 
seven,  with  cold,  wet  ^hitnijiooing  the  axillary  temperature 
wn»  ST-aS"  G.  (»!>•  F.),  the  rectal  37-1. ^  0.  (98-8'  F.),  prior 
to  the  procedure  ;  four  minutes  after  if  the  asilta,  which  had 
been  directly  cooled  by  tht>  wet  sbfft,  bail  a  te^mjicrature  of 
only  AH'T  ('.  (SS-e"  K.) ;  in  thirty-five  minutes  more  it  had 
risen  by  I'i"  C.  The  rectal  t^rmperature  was  reduced  by 
O'a"  C.  after  the  process,  and  after  twi^nty  minntcH  mon-  by 
O'la"  C,  at  which  degree  of  temperature  it  remained  until  a 
furl  her  br;it.  jibntraclion,  the  so-called  air  luitb,  rMluced  it  stJU 
more;  whilst  the  axillary  temperature  was  forced  to  rise  still 
further.  Immndiately  after  the  air  bath  the  temperature 
bad  fallen  in  the  rectum  by  0'4''  ('.,  whilst  the  axillary  tem- 
perature ouly  began  U)  rise  »cveral  minutes  later.  The  diSier- 
cncc  between  the  rectal  temperature  and  that  of  the  axilla 
amounted  to  0'15°  C.  immediately  before  the  air  bath,  and  to 
O'aS"  C,  imniediiitely  after,  wlnldt  thirty-eight  minutes  after 
the  air  Imth  it  sitiwKi  0-4''  C.  to  the  credit  of  tht-  iuilld. 

Further  indications  for  the  use  of  shampooing  may  be 
easily  deduced  from  this  mode  of  action  of  (he  procedure,  from 
the  influences  of  the  heat  and  water  retention,  ami  from  the 
lowering  of  tbp  body  lemperalnn-.  In  tlie  commencement  of 
fcbrih?  affections  shampooing  will  be  of  great  nervice  in 
netting  free  the  iiwiumulaled  hwit,  in  prr-paring  the  body  for 
more  |Hiwerfiil  heat  abstmctions.  and  in  the  di-oiiif^ni  as  to  the 
resistance  of  a  febrile  elevation  of  temperature. 

In  children  when  rashes  are  imminent  one  often  sees  how, 
iiiuned lately  after  the  sham}H)oing,  the  exanthnm,  which  had 
previously  nut  Iwwn  recognisahle,  ba*  actively  come  oul. 
.Shampooing  then  will  act  as  a  diagnostic  aid  in  many  coses  by 
causing  the  necessary  alteration  in  the  condition  of  the  skin. 


I 


MEAT  ASSTRACTIOS  MUST  BB  KSPT  USIFOSM.    ^« 


The  heat-abBlracting  action  of  the  procedure  may  lie 
litri|;htcni^  by  pouring  cold  wiitrr  u|>od  the  Aiant  (sheot  Inth), 
wherehy  precisely  those  iiarts  which  displAy  a  greaUr  iicL-iimutA- 
tioD  of  licut  can  be  copied  thi?  more.  It  is  further  possible  to 
fibisduct  double  the  amount  of  lieitt  by  applying  two  sheets 
one  over  the  other.  In  some  febrile  diseases,  [)artioiilarly  in 
their  advanced  stages  and  in  threatening  weakness  of  the 
heart,  when  i»  certain  i>artsi  of  the  body — e.g.  the  hands  and 
feet-^  phenomena  of  heat  retention  are  present,  we  can  convert 
the  irregular  heat  distribution  into  a  regular  one  by  simply 
^Piling  those  partii  which  display  an  active  heat  discharge 
(by  more  or  less  powerfully  pUwing  ui>on  and  raising  the 
flattened  liand«  from  llie  xkln),  and  n'jH-iiI edly  pouring  water 
over  them  (sheet  bath)  j  whilst,  on  the  other  hand,  those  parts 
which  oidy  wliiwly  wnrin  the  cloth  arc  powf-rfully  cliafexl  and 
not  drenched  with  water. 

If  we  allow  the  dam])  linen  cloth,  already  warmed  by  the 
friction,  to  n-inftin  tiny  lunger  in  couljwrt  with  the  surface  of 
the  body  the  thin  layer  of  wat^r  contained  within  its  meshes,! 
which    \«   now    warm,   will   begin  to   evaporate   and   thervby 
deprive  the  body  of  still  further  amounts  of  heat.     A  greaterJ 
reduction  of  trm)H^rature  then  may  be  obtained  by  eontinuin^j 
to  ]x)ur  water  over  the  sheet  and  lengthening  the  whole  [iroee 
durr.      The  discharge  of   heat   may  be  yet    further  increased] 
by  frequent  Hiapping  and  more  or  less  jRiwerful  cliafnig,  whieb 
kevp  the  cutaneous  vessels  in  a  condition  of  dilatation,  and  the 
ap[>earai)ee  "f  rigor  iit  delayed. 

The  ddaying  of  the  rigor  in  fteat  abalrcKtions  is  of  the 
utmost  material  importance  to  the  amount  of  real  temptrature 
ndtuiton,  and  it  w  therefort  a  grmt  'ihjtvt  in  the  thermal 
tnatmetU  of  febriU  diseaaea.  Enisling  rigor  and  the  reten-/ 
Uon  of  heat  ascertained  thereby,  arc  likewise  sui^udvd  by 
shain[(0(iing.  As  is  well  known,  rigor  .'h.-U  in  when  there  is  a 
great  diH'creuce  between  the  temperature  of  the  interior  of  Ibo 
bcxlyftDcl  that  of  the  periphery.  The  le«<  blood  i*  oirri<Hl  to 
the  skin,  and  the  narrower  the  vessels  become,  so  much  the 
MX>ner  will  there  be  a  lUffereuce  between  the  intvniul  and  the 
external  lemperalure  in  heat  abstractions  from  the  surface  cd 
the  body.     The  chief  problems  Bhami>ooing  has  to  solve,  u 
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an  aiilipjTctJc  procvdoix-,  um  tlieu,  Bcronliog  to  this,  dilata- 
tion of  (he  CQtwteoas  vexxcls,  iovmute  of  tliR  lirjil  discharge 
fmiTi  th«  akin,  and  overcoming  the  heat  acciiiTiulation. 

The  tempcnitiire  of  t)ic  vrnler  used  in  fliatnpooing  should 
fluctiiuttf  betvff^i  8°  and  16*  0.  (46-4'  to  fiO-S*  F.)  It  U  not 
•fuitahle  lo  use  an;  higher  temperatures  in  shampooing,  since 
they  bring  nlxnit  a  diltitalion  with  much  greuter  difficulty,  uid 
it  Em  more  difficult  to  allay  heut  retention  and  gain  control 
over  the  body  temperafurc  by  their  Assistance. 

It  it  not.  gi>nentlly  |yi»sihte  to  define  a»-umtely  how  long 
each  nhampooiog  should  last.  The  measure  for  this  is  given 
by  the  colouring  of  tht-  skin-  -an  cquiil  ros(*^iulcd  injci-lion^ 
and  tli'^  vii(nne»U!i  vrarmth,  which  one  noon  luamii  to  estimate 
correctly  by  feeling  the  sheet  on  various  parts  of  the  body. 
U«uallv  the  proper  effn-t  will  be  rnttain^^  in  from  Ivn  to  five 
miiMitt-ir.  In  casei  in  which  the  body  temperature  requires  to 
be  enei^eticaUy  reiluced  the  sbunipooiug  nmy  bv  continued 
for  from  tifleeu  miiiutew  lo  half  an  hour,  I'tHrwr  itheeta  leM 
wmng  i>u1  being  used,  Even  to  ann'mic  patients,  when  we 
havr  found  the  indiuntion  fur  xlmnipooing,  it  will  not  be  more 
K])aring  to  dip  the  sheet  in  warm  water,  since  in  that  caso 
tlu-  insufficient  nervous  stimulation  will  not  be  Muileil  for  the 
intended  ultemtion  in  the  nutritive  [irocttnex. 

It  ia  impossible  to  establish  in  detail  in  which  nutritive 
disturlmuc<-s  benefit  nmy  be  expected  from  the  application  of 
this  procedure.  We  must  always  keep  before  us  the  fact  that, 
up  lo  II  certain  degree,  shampooing  embraces  the  whole  region 
of  thi>  operation  of  thermal  and  mechaiiieid  influences,  and 
that  according  to  the  manner  of  carrying  out  this  proceae  will 
the  mode  of  sietion  thereof  be  jtnlijoct.  to  the  niont  manifold 
variations  qualitatively  and  quantitatively.  Here  also,  as  in 
every  other  theraijeutlc  measure,  it  vrill  be  our  object  to 
establish  as  precisely  and  accurately  as  possible  the  naitire  of 
the  nutritive  disturlwince,  to  ada]>t  the  mode  of  procedure  to 
the  cin-um^tanceM  of  the  case  before  u*,  and  tu  graduate 
accordingly,  aa  we  have  already  evolved,  the  degree  of  narvoas 
stimulation,  of  heat  abstraction,  and  of  mcehiniical  interfer- 
ence respectively. 

The  coiifra-indications  to  (his  procedure  are  much  more 


I 

I 


THE  PROCEDURE  OF    WET  PACKIXO.  48! 

limitfd ;  «r  vill  cxdude  it  id  all  tho«e  caseit  where  the 
tnecbanical  interference  necessarily  combined  witli  it  is  not 
pmcticaMi^  <m  m-count  of  liypcra-sthMia  nf  the  iliTmal  ort^n, 
woands  and  ulcerative  processes  on  the  surface  of  the  body, 
bypcrirritability  of  i>cripIiorul  scn«iry  nerve  eiidingx,  or  ^rat 
jiaiDfuUie^s  in  inflammatory  processes.  We  will  fortheimore 
avoid  this  procedure  when  a  more  dctinitc  indicntlon  for 
another  procednre  prest-nw  itself.  In  casen  vhere  it  i*  our 
object  to  canse  a  powerful  concussion  or  a  ra]>id  heat  ahstrac- 
tion,  we  will  of  course  miikc  use  of  prwedurcs  which  fiillil 
thc)ir*  indications  more  rapidly,  in  jireference  to  shampooing. 

The  Wer  Pack. 

The  technical  order  of  procedure  in  canyiag  oot  this 
mriuiire  is  as  follnw*; — 

A  n-oolloD  «nerl«t  or  blanket  of  3J  metraft*  LeiiKtli  •ml  3  metres' 
braulth  for  kn  adult  is  ^prcml  out  <^Tmily  over  ft  coach  or  bwl ;  ov«r 
tliiR  ItUnket  is  Inid  n  connu-  or  fiue  sheet  wltiok,  mcconlinK  to  the 
rMiaired  indicationE,  has  been  plunged  into  cold  water,  wriins  out 
more  or  leM«,  and  foliW  ritlii>r  oiioe,  twice,  or  oFlonnr.  'Dmi  ])«inioa 
to  be  packed  now  li«6  down  upon  the  bed  thiia  prepnred,  and  is  then 
qnickl]^  wnippcil  up  in  the  fuldud  sbiM.*t  by  the  bftth  attendant  in  xuch 
a  manner  that  the  damp  linen  lien  an  tniootblyftB  pocBtblo  over  every 
part  of  the  body,  with  thu  i>xc«ptioD  usually  of  the  head.  It  nasi 
be  particularly  watched  that  the  lioea  is  cnrcfully  piixlinl  in  between 
oppoMte  cntnnADi.i  Kurfii<y«,  that  b,  well  between  the  nrnu  and  the 
trunk  and  between  tho  legs,  so  that  the  damp  sheet  is  evorywbcro  in 
contact  with  tlii^  Kiirfmi-  at  tho  body  ;  and  it  must  ulsu  bv  obMirvixI 
that  the  sheet  lies  closely  and  evenly  folded  round  ths  n«ek.  other- 
wiw  part*  of  thi;  body  whieli  ara  diflii^ult  to  heat,  and  whieh  do  not 
at  tMst  pttiduce  very  much  warmth,  may  be  covered  by  only  very 
few  layci-x  of  the  dninp  sh(H>t ;  this  rrlatca  particuUHy  bo  the  fret, 
which,  if  they  feel  cold  prior  to  the  packiiu;.  must  cither  be  not  at  all 
included,  or  nin«t  fir«t  be  warmed  liy  mentis  of  dry  triction. 

Ah  soon  as  the  damp  linen  is  ever^-where  in  cootect  with  t]»» 
body—^nd  this  must  bo  accomplished  veiy  qoickly — the  bath  attend- 
BDt,  who,  during  tliiii  procnlun^  had  bnxt  Ktand  on  the  letVhand 
side  of  the  bed  and  patient,  atiten  tlie  0]>)Kudte  free  dcpeudiug  portion 
of  the  blanket  and  catricK  it  aicrosa  the  body,  to  which  he  mmit  apply 
H  aa  closely  m  pOMible,  takiiiK  ciire  that  by  judicioat  fohlin^  and 
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dtfi]Ki«iti(iD  of  thp  nwt«rinl  \k  cnn  mttkr  H  fit  Homljr  round  the  n«<& 
wiUural  tcDsion.  Aa  Hoon  m  this  Imti  biwn  noeompluhnl  lh«>  other 
portiou  of  the  nig  in  ramod  round  thn  XtoAy  in  n  similar  manuiir, 
thv  iiev  tang  end  It  Uiuwn  tixbt,  an  J  tliu  lowor  ead  liiokn)  iind<r  [h« 
foot. 

Tliercuiton  further  blankeU  or  feiitUer  beds  are  apmnd  over  thp 
vmpped  up  j)nti«nt — who  now  itMriiiblesn  child  in  ewnddlio^  dotbcu 
— Boeording  hm  tlic  rvwnrming  in  iiiU?ii<It-d  to  bo  mjiid  or  slow,  and 
tbe  hMt  accumiilutioD  tu  In-  more  or  !cim  complot«  in  extent.  Hiu 
free  unAn  are  wi-U  tm^ki-'d  in  on  ))otli  iiideii  of  thu  jnUent,  and  Jt  i* 
to  br  caiffitUy  obfiprT<<d  thai  the  chin  alwayti  remains  outxidv  tbe 
cov^rinj^,  m  that  I'eapiratiun  may  gu  on  unintvn'uptvdly. 

Thft  rf-ttpiratory  organs  iiiuxt  oonntaiilly  receive  a  fivah 
supply  of  air,  rich  in  oxygen,  in  order  to  obtain  which  it  i« 
TiKunl  \n  opt-n  n  window  imirifdiiilcly  uftt-r  th«  cuncluKion  of  the 
packing.  The  dtirntioii  of  the  jML-king,  the  repetition  of  tbu 
proofss,  the  frequent  or  rare  changing  of  the  individual 
packings,  the  moditieationa  of  the  whole  procedure,  and  final 
cure  nuccs8»rily  combineil  with  it',  ni-  nvU  us  Home  general 
prwediire — sueh  as  a  half-batli,  tihampooitig,  or  a  sliov,-fr  bath 
will  be — muHt  bo  dcfint.-d  by  tlic  indications  directly  on  hand. 

Further  modification  a  of  wet  packing  con»st  in  envclopiog 
the  hairy  jiart  of  the  head,  excluding  the  fece,  in  damp  cloths 
and  woolWn  rugs  as  in  a  hood,  or  in  packing  only  a  larger  or 
smallei'  jiart  of  the  surface  of  the  body  ;  accordingly  we  distin- 
guish complete  )>ackings  and  incomplete  or  partial  packings. 

Distinctly  to  be  »epamtiil  from  Ibe  wet  {tacking  juat 
described  if  the  SD-called  dry  packing,  which  belongx  to  tlie 
category  of  diaphoretic  measures. 

MimIuh  lyp^randi. — Tlie  contact  of  the  cold,  wet  sheet  with 
the  surface  of  the  body  brings  about  a  more  or  lesi*  powerful 
nt!rvou»  stimulation,  aoconliug  n?  the  temperature  is  higher  or 
lower,  which,  being  conducted  to  the  central  organs,  will  cause 
alterations  iu  inncr\-nt!on  which  will  manifest  themselves  hj 
alterations  in  respiration,  of  the  cardiac  activiiy,  the  frequeDqr 
of  tho  pulse,  and  in  the  lumen  of  the  vesaels.  The  cold  water 
distribntt^d  in  a  thin  layer  in  (he  meshes  of  the  sheet  wilt, 
however,  soon  have  attained  the  temperature  of  the  surfaoe  o( 
the  body,  and  the  sheet  becomes  warm  as  the  bad  cooducton 


currouiuling  the  body  in  sevurul  Inyrrs  prevent  a  greater  low 
of  httt.  In  this  way  the  aurface  of  the  body  is  soon  enveloped 
by  a  moist,  warm  mediiin.  After  some  time  tlic  water  iH-giii* 
toevupomli-  from  I  hi*  sheet,  lint  t  hi-  liad  eonduetors  of  heat 
obstruct  the  evaporation,  and  hence  also  the  discharge  of  heat 
from  the  surface  to  any  nppreciabli;  degree  ;  tlierp  i*  therefore 
itii  iiecuiii 111 iit toil  of  hi-aL  which  titoreii  i(.->elf  u)>oii  the  surface 
of  the  body.  The  damp  sheet  tbercuiM>n  becometi  heated  to 
blood  hntt',  and  the  Ixxiy  In  now  ^itiL-ileil  in  a  vapour  bath  at 
blood  heat.  The  nen'oua  stimulation,  excited  originnlly  by 
the  contact  with  the  eold  clotli,  will,  lut  the  sheet  beeoines 
gradually  wanned,  t>g  gradu»lly  become  toned  down;  the 
stimulation  to  innervation  will  hence  be  a  mure  enduring 
one. 

In  respect  to  respiration  an  increase  in  the  frcqiu-iicy  and 
deptJi  of  eaoh  :<ingle  rmjiiriilioii,  which  i»  rather  lasting,  may 
he  astcertoined ;  it  only  becomes  slow  again  in  the  later  perioda 
of  the  packing. 

The  \tu\sf  rate,  which  wat  momealanly  increased  when 
the  wra]iping  in  the  atld,  wet  xlieet  took  place,  will  soon 
bocome  slowed;  and  this  retardation  of  the  pnlse  is  brought 
about,  on  the  one  liand,  by  the  horizont;il  position  of  the  body 
and  the  universal  firm  envelopment  and  compression  of  its* 
Mtffaee,  which  enforces  abf^olute  muscular  quiet;  on  the  other 
hand,  by  t]ie  reflex  excitation  of  the  vagi.  Johnxon  haAwhown 
t)uit  the  pulse  of  a  healthy  person  in  whom,  after  a  walk,  140 
beats  could  be  counted  in  tJie  minute  Mink  ithortty  after  wet 
packing  down  to  84,  and  after  an  hour  down  to  60.  In  another 
exiieriment  the  pulse  rate  fell  in  the  same  time  from  ]00  to 
60,  and  in  a  Ihirrl  experiment  from  lOO  down  to  58  beats. 

Petri  ascertained  in  the  first  five  to  ten  niinnlesof  the  pack- 
ing a  Kinking  of  the  pulse  rate  by  10  to  20  beats,  and  only  after 
complete  rewanning  of  the  surface  of  the  body  »  return  of  the 
pulfc  to  it«  original  frequency.  If  the  packing  lasts  any  longer, 
»y  to  diaphoreiiis,  Uie  pulse  rate  may  even  exceed  the  original 
number  of  heata. 

If  wc  now  consider  the  relation  of  the  pulse  rat«  to  the 
respirations,  the  alteration  will  here  also  consist  in  Ihc  fact  thut 
fewer  beats  of  the  pulse  always  go  to  one  respiration.     Menco 
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the  blwxl  remains  Tor  k  longer  time  in  contact  vttb  tbe 
nt.iiiot*t>heric  air,  and  \he  inttTL-haQgc  of  gawe  will  bMome 
more  complete. 

Wk  mviili<>neil  almve  lJ)»t  the  fliirface  of  the  budy  is  \AaevA. 
TOJ  sioon  in  a  vapour  bath  at  blood  beat,  niii"  viiiwiir  not 
only  causes  u  rdiiimtion  of  thv  »kin  and  of  the  peripheral 
ve»*p1»,  and  thereby  an  extension  of  the  bod  of  the  blood 
current,  a  reduction  in  the  circulatory  obxUK'Ii^t  to  the  heart, 
and,  for  thiit  rt^aaoii,  a  con.itderabte  slowing  of  that  orgas'i 
activity,  but  also  a  sixtthing  effect  ui>on  (he  ontire  nervotui 
system  through  the  quitit  (wsturc  of  the  hody,  tbe  absence  of 
mechanical  irritation,  and  the  general  warmth;  for  the  peri- 
pheral nerve  endings  are  situated  in  an  uiichaii^ng  inediuin 
which  apjiroachcit  fhi;  iiittrriial  temperature  very  nearly,  and  is 
regularly  distributed.  Hence  it  will  bo  observed  that,  in  the 
absence  of  Etimulaots  to  inniTvation,  the  itootliing  influence 
extend*  itself  from  the  jieriphr-ry  to  the  centres.  By  divertiog 
blood  &om  the  inner  organs  to  the  iieriphery  the  irnjmlMes  of 
iuuertation  in  thu  nervous  central  organti  dependent  upon  (be 
blood  current  will  be  very  much  weakened,  and  a  tendency  to 
(Jeep  and  great  calmness  daring  the  continuance  of  the  pad: 
arc  the  symptoms  of  (bcsc  action*.  In  what  way  does  the 
moist  vapOTir  itwif  act?  may  be  asked.  I  have  repeatedly  laid 
stress  upon  tbe  fact  that  the  mode  of  action  of  thiM  factor  has 
been  bynomtuinn^'iifltciently  investigated  as  yet;  what  is  known 
concerning  it  will  be  spoken  of  in  another  place. 

In  what  way  tho  perspiratory  function  of  the  skin  Ir  altered 
\*  also  not  sufficiently  known  to  us.  Even  in  water  at  the 
temperature  of  the  blciod  or  more,  perspimtion  docn  not  peem  to 
be  fully  Kiit<]>eiided ;  still  less  ought  this  to  be  the  case  in  tbe 
raponr  bath  and  in  the  moist  vapour  bath.  On  the  other 
band,  it  ban  been  Cistablish*^  hy  Ruhrig's,  ?1eischer'a,  and  other 
investigations  that  bodies  in  the  form  of  vapour  penetrate  the 
akin.  Whether  the  vatety  vapour  penetrates  the  Jtubcn- 
tanooiif  tissue*  and  causes  mitti^al  alterations  of  the  nutrittve 
conditions  and  of  the  processes  of  diffusion,  absorption  and 
resorption,  cannot  be  decided  right  away.  We  have  only 
to  Tfmi-mht^r  the  astounding  notions  of  tbe  longiielte  hanilages 
or  water  poultices  upon  superficial  piocesses  in  otxlcr  to  be 
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able  to  ascribe  to  wot  packing  froni  this  point  of  view  a  oiiglity 
alUiougb  not  (|tLitc  siiflii-ienLly  jireciitionable  action. 

Investigations  into  mi^tabotism  during  the  wi-t  packing  are 
jiut  as  few  am)  iiiin-liiibk'. 

The  action  will,  in  this  re.i|>ect,  be  also  a  very  diSerent  one 
ac«onliDg  ag  wr  allow  the  pack  to  ri^muin  on  for  a  longer  or 
shorter  jteriod.  fii  addition  to  this,  tJie  etTeci  will  crrlainly 
partly  depend  upon  the  jndueoce  of  the  procedure  upon  the 
body  t<>mpcmturf,  of  which  wi-  simll  pn>wnlly  have  ocauion  to 
spitak.  That  which  i?  to  be  found  in  the  older  literature  con- 
oeming  this  doubtfitl  point  in  no  wise  fulfils  the  scientific 
requircmeutK  put  to  it. 

The  most  reliable  conclusions  which  one  has  hitherto  been 
able  to  draw  rfganling  the  behaviour  of  the  liatue  meta- 
bolinn  during  jiacking  are  obtained  from  the  bearing  of  (he 
body  weight.  Johuson's  investigations  have  showu  that  the 
Imm  of  body  weight  i«  only  slightly  incrvitsed  during  inoii4. 
wrapping.  Of  course  it  must  be  takeu  into  consideration  that 
(he  not  wry  acrumte  performance  of  the  methoil  might  have 
had  some  inRoence  npon  this  result,  for  John»on  never  soc> 
ce«dc<l  in  calling  forth  diaphoresis^  even  though  he  continued  the 
wet  jBick  u|i  to  six  hoiint.  The  rra«on  must  have  been — and  this 
appears  almost  with  certainty  from  hiiidesoriptiona— thathe  did 
ikA  nirry  out  the  exclusion  of  air  from  the  pack  with  sufficient 
completeneas,  and  that  therefore  the  heat  nceiiniulation  ujioiithe 
Kir^e  of  the  body  was  an  insufficient  one.  A  pack  applied  in 
H  proper  manner  hringi  about  »  pretty  considerable  Iom  of 
weight,  which  is  in  direct  proportion  to  its  duration.  There 
in  here  still  a  great  gap  to  be  filled  in  for  the  explanation  of 
the  action  of  wet  packings. 

It  is  of  tantamount  importance  to  the  modua  operandi  of 
thiti  procedure  tlial  we  i<bonId  know  bow  long  the  packing 
should  List,  whether  a  fresh  [lacking  should  lake  place,  and  how 
often  it  ought  to  be  repeated.  When  we  wish  to  operate 
soothingly  upon  the  nervous  and  \-a:>cuhu-  systemi<,  and  without 
any  very  great  deprivation  of  heat  to  obtain  a  dilatation  of  the 
peripheral  v^-$sels,  we  allow  the  [mck  to  remain  undisturbed  until 
tlie  Mirtiiee  of  the  hotly  has  beoorae  again  completely  wanned. 

We  must  recognise,  without  opening  tbe  pack,  whether  the 
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fiarbce  of  the  ptitit-iit's  bo<ly  has  fully  Twannod  ilsvlf,  and  if 
jiiarlivtitnrly  the  peripheiTi]  [wrts  do  nnt  ft:el  uild  any  longer; 
as  this  points  to  an  irregular  dutribut  ion  of  blood  and  tea), 
uud  niuwt  cimxtantly  be  fought  Hgaiiist.  Wht-ii  wi-  plwc  th« 
opeu  hand  upon  the  woollen  coverlet  in  which  the  limbs  of  the 
patient  iir*-  tightly  rollod,  wc  will  feel  with  certainty  after  i 
littlu  [iructice  whether  the  parl^  lying  umlt^meaLli  are  nonnallf 
or  abnormally  heated,  or  whether  their  temperature  is  stQI 
Eubnormal.  We  will  recognise  iu  feeling  the  body  through 
the  hIanketH  whelher  the  body  temperature  has  returned  to 
normal  again,  or  whether  it  has  already  mounted  above  tint 
temp<--r»tiire.  In  fi-brili!  diKeaxcn  we  tind  indeed  tlial.  after 
3  to  10  minutes  the  body  temperature  riseR  above  the  nanml 
heat  uguin ;  in  this  case  then  we  must  renew  the  paoldiig 
after  that  interval  of  time.  We  muiti  not  let,  tho  heat  aocutna- 
Intion  exist  long,  but  coiielude  the  packing  or  esohange  it  for 
a  new  one,  even  bt-fore  it  eoines  to  lui  uixeleration  of  the  dr- 
enlation  or  to  the  actual  breaking  out  of  sweat.  The  mum«nt 
for  concluding  the  jweking  or  renewing  it  is  recognised  by  the 
fact  thai,  the  .inhjei'tivi^  )ilien<imena  of  nftiinulation  or  excite- 
ment on  the  i>art  of  the  nervous  system,  which  it  is  inteoded 
to  allay,  again  Iwcome  exalted,  or  ihat  the  number  of  ht»U 
of  the  pulse  increases  again  after  it  bait  been  considerably 
diminished  before  by  the  {tacking. 

The  [)iiUe  of  the  wrapjied  up  patient  iti  taken  at  the 
temporal  or  common  carotid  arteries.  UTie  renewed  wet  pack 
consists  in  the  fact  thiit  the  damp  lihiH't  Js  alway«  chauged  as 
soon  as  the  surface  of  the  body  has  fully  warmed  the  linen, 
and  thus  the  breaking  out  of  perspiration  is  prevented.  In 
tills  way  we  convert,  the  reflex  stimulation  of  the  vagi  into  a 
continuous  one,  and  only  very  slowly  and  a  little  at  a  time 
abitrnt^t  heat,  only  carrying  ulT  tlie  quantities  accumulated  on 
the  surface  through  diminished  heat  discharge,  and  kee|ung  otf 
mechanical  irritation  from  the  peripheral  nerve  endings ;  tltere- 
by  attaining  u  soothing  effect  upon  the  whole  nervous  system, 
such  Jis  is  obt^iiriable  by  only  few  I hcrapcutical  meosureg  in  the 
same  degiee, 

The  renewed  wet  pack  is  an  effectual  method  for  the  treat- 
ment of  fever ;  it  combines  all  the  advantages  of  a  suoc&itlul 
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antipyretic  procedure.  By  ea«h  of  the  pre<.-«cling  pucltings 
t.lie  escitabiiity  of  tlie  poriplicnil  vwwiii  becomes  nomewhat 
leaHcnptl ;  the  primary  vaaciilnr  contractioD  in  puckiog  it 
unimportAnt  and  evanescent,  eince  the  eurface  of  tlic  body 
vilt  eoon  have  plactil  iloulf  in  th<^rtniil  v({uipoise  with  tic 
water  itistributml  in  the.  itheet.  The  paRsive  vascular  con- 
traction is  soon  followed  by  a  considerable  dilatation  of  the 
vesspU,  in  which  vmk  the  blood  at  fever  h<utt  rushcH  from  the 
int-rior  of  the  body  to  the  periphery,  exchanging  there  its  own 
temxierature  for  that  of  the  damp  sheet,  and  returning  with  a 
reduced  temperature  to  the  interna]  organ*  to  cool  them  down. 
Such  a  temperature  reduction  would  surely  not  be  an  import* 
ant  or  effectual  one  if  t)iu  lK>dy  were  not  in  some  other  way 
deprived  of  a  much  greatT  quantity  of  heat.  Tlie  blanket, 
which  lies  close  to  the  body,  does  not  prevent  the  evaporati<ni 
of  the  water  in  (he  sht-et,  for  even  if  the  blanket  were  mw 
fidered  inipeniieable  tJie  ev.i|K)mtion  in  the  nir  xpoc^e  between 
the  coverlet  8n<l  tJie  sheet,  aiMl,  further,  between  the  sheet 
and  body,  would  continue  to  gn  on  without  Jntemiplton. 
Since,  tlierefore,  a  grvat  quantity  of  heat  i>  requinxl  to  evapo- 
ntte  the  water,  the  amount  is  drawn  from  the  skin  and  the 
blood.  The  heat  lo«8  is  however  incri'A»vd  in  yet  another 
way ;  once  the  rough  outer  surface  of  the  woollen  oovcrlet  has 
become  hente<)  much  heat  is  lost  by  radiation  therefrom.  This 
can  be  plainly  fell  by  the  hand,  and  may  be  demonstrated  by 
means  of  my  calorimet«r.  Krieger  has  shown  that  wlien  t  wo 
Uns  of  the  same  sire  Jire  filled  with  warm  water,  and  allowed  to 
cool  down,  the  one  which  has  previously  been  tightly  covered 
with  flannel  will  cool  down  very  rapidly,  whilst  the  other 
which  is  left  uncovered  will  retain  its  temperature  fur  a  much 
longer  time.* 

Vet  another  factor  contributes  titwards  iucn-astng  the  heat 
loaa  or  reducing  tin-  priHiuction  of  heat ;  by  tightly  enveloping 
the  body  the  muscles  are  placed  in  a  stale  of  rest  and  in- 
activity, and  in  this  way  the  fomut  ion  of  heat  is  lessened. 

'  Hi*  Eftct  Itsii  Ihhiii  Bvailiil  ul  pniiiriallr  tot  a  laisg  limo  in  ibc  |inM*io> 
tioM  at  Im  I>t  sunauiiilinit  it  wiih  pi«o**  «t  wdoUmi  luzlura ;  wo  lucfnl  Is  Ibis 
Uuls  BanccuTrs  In  (VdvrnllBti  (lie  Ice  iDnltlnc  (hai  Um  mMarial  tt  oAmi  iv- 
moNd  obIj  wUh  gmt  diflkiihjr,  and  IcaToi  Mm*  of  lu  contUtimu  KllMrinf 
la  I  be  iee.— TaixsLATou- 
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The  body  ltfiD]M*rature  elevated  by  fever  i*,  however,  not 
saffiineotly  reduced  by  all  these  fectora  in  one  simple  «et 
packing,  for  vrc  liavc  w-nii  that  the  fever  often  rvachi's  At 
former  elevalioD  ten  minutes  after  the  fir^t  packing.  The 
piiuking  mast  now  be  renewed,  and  it  b  best  to  cair;  it  «t 
on  another  coiurh,  plaeed  close  by,  on  which  the  patient  i« 
placed.  A  fever  patient  becomes  warm  again  in  every  sub- 
sequent packing  about  IS  to  20  minutei*  lat«:r  tlian  in  the 
preceding  one,  and  the  packing  is  rejieated  untJI  a  sufficient 
moderation  of  the  fever  has  been  achieved.  This  point  is  to  be 
considertsi  us  reached  when  the  pntjeiit,  during  the  layt  packing, 
htt»  reiiuii-ed  more  time  for  the  complete  recovery  of  his  heat, 
and  his  tempcniturv  does  not  soon  ri«e  above  normal,  and  again 
when  in  the  Itist  jiat-king  a  shivering  fit  of  * ome  duration,  or  even 
a  rigor,  lias  taken  place.  ThiB  is  the  sign  that  the  packing 
must  be  diMcimtituicd.  From  10  to  12  or  more  paekiugs  may 
be  retjnired  for  this  purpose.  In  the  last  one  the  patient  ii 
allowed  to  remain  from  j  to  1^  hour,  hy  which  time  the 
skin  gnnenUly  heeotnea  moi:d  and  wariu,  and  in  many  cams 
perceptible,  and  even  profuse,  outbreaks  of  perspiration  lake 
place. 

The  most  imjwrtant  matter  to  which  attention  must  be 
paid  in  this  form  of  antlpyrcsis  vn  the  ?qual  return  of  heat  to 
all  port*  after  each  fresh  [lacking.  Attention  mujtt  tlrarefortt 
be  paid  chiefly  to  the  feet,  the  recovery  of  whose  heat  moM 
be  attained  even  by  means  of  Imgs  filled  with  warm  water, 
warm  elotlis,  and  hot  bottles  if  nt^oci^Hiii-y.  For  reasons  easily 
understood,  the  influence  of  individual  packings  upon  the 
reduction  of  the  body  leU)pi-niture  is  not  very  considerable. 
Hardly  a  liti-o  of  water  will  be  found  to  have  ht-<*o  con- 
tainer! in  im  oi'diuury  rather  coarse  linen  sheet,  such  aa  is 
usually  a]){ilied  to  packing  purjH^Ke*,  after  it.  ha«  bee.n  wrung 
out  as  reqmred.  If  now  the  sheet  has  been  immeraed  io 
water,  siy  of  10"  C.  temiwrulure,  and  wc  asinime  that  after  it 
lias  been  spread  out  upon  the  binaket  as  ret|uired  for  the 
operation  of  packing,  it  still  ret-ains  this  temperature;  and 
when  wc  further  assume  that  iu  the  process  of  packing  the 
sheet  has  become  equally  warmed  throughout  to  tlie  tempera- 
ture of  the  blood  at  the  espense  of  the  body  heat,  there  iriU 
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thu  waj  have  been  drawn  from  the  body  by  one  sheet  al 
most  S7  calories. 

From  this  beat  loss  there  vroutd,  however,  have  to  be 
deducted  that  amount  of  heat  which  wajit  presented  from  free 
radiation  b;  the  bad  conductors.  Even  assutning  a  diminished 
fonniition  of  hent  Jn  cunHetjueuce  of  the  <)iiii>t  attitude  and 
the  ti|^t  constriction  of  the  muscular  structures,  the  positive 
reduction  of  («ui^>cniturL*  could  even  thcu  be  only  compara- 
tively a  small  one. 

^^Tien,  therefore,  we  winh  to  reduce  the  body  and  blood 
temperature*  effectively  we  must  spread  either  two-  or  threefold 
damp  Unen  sheets  upon  the  blanket,  one  over  the  other,  and 
envelop  (he  Ixxly  in  ihi"  iiiultipli<-d,  moUl  i<«nt's  of  layers  of 
linen,  or  repeat  the  packings  as  frequently  ae  may  be  neoeonry 
fi:>r  the  attainment  of  the  dcMiTL-d  object. 

When  the  body  has  sufficiently  regaine<l  it«  heat  in  the 
last  packing,  and  even  when  it  has  begun  to  perspire  and  the 
body  («ni|M'ntt un*  hasi  been  reduced  to  noniuil,  the  piu'king 
must  still  be  followed  by  a  cooling  process,  some  general  heat 
abstraction  which  concerns  the  whole  surface  of  the  body,  such 
IS  a  shamiKHiing,  a  slmwer  bath,  or  a  bair-hutli,  iu  order  to 
eoimteract  the  telnxation  produced  in  the  skin  and  its  vesKels 
by  the  heat  accumulation,  or,  in  other  wonJK,  the  masses  of  heat 
stored  up  on  the  surface  of  the  body  must  be  abstracted  there- 
.  from.  The  appropriate  cooling  proeedure  does  not  even 
the  real  dexivatory  action  of  the  poeking,  the  vascular 
determination  to  the  skin,  or  dilatation  <^  the  cutaneous 
vessels.  It  is  hene<-  esplitabie  vhy  the  contact  of  cold  water 
with  a  hut  skin  should  cause  a  feeling  of  coolness,  freshness, 
and  comfort,  whilst  the  contact  of  cold  mtcr  with  a  normally 
warm  or  cool  »kin  calls  fortJi  an  nnpleasant  feeling  of  sliivering, 
coldness,  and  even  of  [win. 

Dut  neither  is  it  un  easy  mailer  to  obtain  eontniction  of 
the  eutaneoiis  veiisels  and  expulsion  of  the  blond  fniin  the 
periphery  by  tliis  cold  influence,  for  after  the  packing  there 
exists  Uuit  fulness  of  the  cajiillaries  which  is  wont  u»uidly 
to  follow  the  cold  stimulation  much  later,  as  well  as  the  great 
I  accumulation  of  heat  in  the  skin,  and  the  high  degree  i^ 
n   of  the  cutaneous  vessels.     The  cutAoeous  veAsels 
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nil)  ooJy  become  contracted  when  the  cold  Impreeston  \%  a 
more  lusting  one,  and  when  tlie  t«inpi'nituret<  of  the  body  and 
cif  the  blood  have  been  reduced  to  subnoniiat  (h«n  also  will  th* 
|)henomcn<i  of  tliv  i-xpuUiuD  of  blood  from  the  i«urface  make 
their  a|ijiearaQce.  Bat  if  the  cooling  procFMi  \ie  intemiptf^, » 
long  as  the  sIod  is  still  viLtcularised  and  the  )>nl«f  rate  has  not 
fullcn  considerably  nndi^r  the  noniiul,  the  deh\~atory  uction  of 
the  wet  pack  will  be  a  rather  durable  one.  ^'hy  ]iaekiog  it 
such  a  capital  iinti|iyrctic  procedure  is  easily  coinprehended 
whvn  w<-  remind  ourselves  of  the  react  iouiiry  law  acoordiiig  to 
which  the  rapidity  with  which  heat  is  rc^iued  depends  in  the 
first  plucc  upon  the  nipidily  with  which  the  heat  wn.4  withdrawn, 
and  in  thr  jiecond  u|>on  the  amount  of  the  mt-clianical  irritation. 
Sin«e,  then,  the  heat  abstraction  in  packing  is  <\a\U:  a  gradual, 
and  the  stiiiuilation  rombiiu'd  tli(?ix'with  ()uite  a  mild  one,  the 
reaction  (resumption  of  heat)  will  also  be  extremely  slow. 

Indicaticme. — A]Mirt  from  the  antipyretic  action  of  padc- 
ing,  of  which  indeed  we  had  to  take  cogniimncc  in  sjieaking  of 
the  iiwdtui  operattdi  of  this  procedure,  it  will  also  find  applica- 
tion in  numerouK  chntnic  forms  of  diMiasc.  In  partieular  there 
are  firat  thone  so-called  erethic  iudividiixU  in  whom  every 
action,  every  iiilvrfcrvnce,  i»  followed  by  a  turbulent  ivaction, 
which  are  peculiarly  fit  Kuhjects  for  this  form  of  applicalj<m. 
Ketardiit ion  and  lowering  then  of  imthoIogicuUy  exalted  nnd 
accelerated  metabolism  may  be  set  down  as  the  most  general 
indication  for  the  use  of  wet  pneking. 

Wherever  it  is  necessary  to  stimuUite  the  function  of  the 
skin  and  to  alter  ihc  nutrition  of  the  dermal  organ,  there  it 
will  be  found  suitable  to  nuike  use  of  periods  of  longer  or 
shorter  Moaking  in  the  wet  sheet. 

We  have  already  drawn  atlentiou  to  the  soothing  of  the 
entire  nervous  system  by  the  prolonged  action  of  the  moist 
vapour  u[>on  the  peripht-ral  wcmtory  nerve  eniiing.'*,  no  there 
will  be  ([lute  a  long  series  of  nervuus  atlections,  es^iecially  of 
those  displaying  the  character  of  great  irritability,  in  the  treat- 
ment of  which  Ihi*  proeedurc  will  hold  lis  own.  Well-nigh 
etpecidc,  however,  will  be  the  action  of  the  wet  pack  as  u  mca- 
Bore  to  steady  the  heart's  action  and  the  drculution.  Ftoni  the 
iutense  vasciilarisatiun  of  the  skin  caused  by  this  procedure  it 
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nuij  be  con!uiieT«(l  as  deriratory,  »n<l  from  this  point  of  view 
it  will  b«  aUe  to  lind  applicatiou  ia  sffcctions  of  niimeroos 
{jorrncliymntous  org»iis. 

B_v  im  unavoidable  combination  with  other  procedures,  and 
through  the  exaKation  of  the  excitability  of  the  jwriphersl 
rulMitisia«  iiiTvi's  ill  tbi*  warm  vapour,  the  region  of  ap[>lica- 
hility  of  this  procedure  beeonies  still  j^enter  and  more  muui- 
foltl.  In  detail  ilii«  may  ht-  dedueed  from  the  manner  of  its  aHion 
just  now  described,  although  it  may  have  been  imperfectly  so. 

THK  SIKTHOnS  WHKKKBV  SWKATIN(J  MAV  ItK 
INDl'CRD. 
Sweating  ia  induced  either  by  a  direct  sujiply  of  heat  or  heat 
aocitmulation,  and  prevention  of  the  heal.  lux«.  \«  the  bfMt 
meiiDKof  Hupptyitig  h«it,  directly,  may  be  mentioned  hot  air  and 
steam  box  traths ;  aa  a  means  of  uecumululing  heat,  dry  packing, 
which  is  also  known  a«  the  Prieiuiiitzian  'nwenling  prcwr.' 

Stkim  Rux  Baths. 
M'ifioit. — It.  IB,  wc  |>i'<«umo,  Btiperfliions  to  describe  minutely  the 
stiMia  tios<%  which  nm  ii^-d  Tor  nw^t  hiithB.  Tliat  which  ix  common 
to  Uie  varioua  most  useful  apparatus  cODUvta  in  a  iiteam-ti;;ht  box 
which,  wcording  to  tta  destination,  roproiwndt  either  a  «t««iD  box  or 
a  steam  anochalr,  or  else  a  reoeiver  for  some  part  of  lUu  bodying, 
the  foot  or  ihc  arm.  These  applifincrK  tin  now  hnnl«i)  by  meaua  of 
Tarioas  ulaini'gi-nimLtiiig  uppaiatu  which  are  outtNide  the  Ikumim,  and 
whoM  stmm  pipe  opens  into  the  box,  or  dImi  Iharo  iit  wxno  beating 
rae<cbanUiu  iu  thv  l>os  ii-MtlT,  which  then  oonaiste  of  either  a  &im{iteor 
a  rompQiiitd  ii[iint  lamp,  and  hciiti  thn  air  xpofw  tn»idi>  tho  box, 
(Alcohol  vapoiir  bath,  hot  air  bath  ;  e(wre  »ftiis  of  the  Fivuuti.) 

It  i»  a  well-known  and  nn-trjtd  and  proven  (act  thai  niueh 
higher  degrees  of  heat  may  be  borne  in  a  dry  atmosphere  than 
in  one  which  U  pregnant  wilL  watery  vnpourt  and  that,  in  the 
water  bath,  rven  th<-  ^tlghtoxt  degrt-e  «f  hcAt  above  the  blood 
heutf  no  matter  how  ."flight,  isquite  unbearable.  This  originates 
from  the  &ct  that  tins  dry  air  coiiimuntcnte*  it«  heat  touch 
leas  easily  to  the  ltvin|>  ImmIv,  and  that  in  the  dry  Rami  air  there 
if  a  continuous  e\'apoiation  from  the  skin  and  the  luugs  which 
confine*  a  greater  amount  of  heat,  and  thereby  rauses  a  greater 
cooling-down  than  the  gttttaiim  excretion  which  takes  place 
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in  a  room  wituntl^d  with  »<]iiiK>»it  ^'aitoiini.  Wlif.T«a)t  we  ban 
iustan<!ea  that,  in  dry  beat,  n  temperature  of  156"  to  1S6*C. 
(257*  to  258' F.)  vnw  boriir  for  w.vvr.i\  miuHtrs,  68"  to  70*C. 
(134*4°  to  158"  F.)  is  the  highest  temperature  which  can  be 
borne  in  tlie  vnpour  biith,  iind  (hnt  vnly  for  a  few  moment^ 
too,  bjr  thiuc.  habituated  lo  this  form  of  balli,  and  it  is  alvrays 
eodured  undi-r  puiiifiii  st-uMttioiis.  Id  the  vupour  roomit,  «c 
may  as  well  add  at  once,  so  great  a  )ieat  can  hy  no  meana  be 
borne  08  in  tho  Btoim  box.  When  the  head  is  not  imtidc  the 
sweating;  Ixit,  W*<'.  (131'K.)  will,  awording  to  Itapou,  still  be 
endiurable,  65°  to  70"  C.  (149°  to  158°  F.)  will  be  unplcaaml, 
and  70'  til  7'.°  C.  (151^  to  Ifi?"  F.).  m-coi-ding  to  De  la  Roeh« 
iiiirl  Kt-rger,  will  still  be  endured,  but  burning  in  tbc  skin  and 
great  excitement  will  set  in ;  in  tliis  case  also,  practice  crmtt's 
greater  powor*  of  KniJuranw. 

In  the  commencement,  36*  to  38*0.  {96-8'  to  IOO-4'F.) 
suffice ;  rarely  only  is  thore  any  necessity  to  go  higher  than 
40"C.  (104T.);  whilst  it  is  only  pswiitionHlly  that  tcmpemtures 
upto45°C.  (lis"!-'.)  will  be  made  use  of.  The  diinidon  of 
a  siiigU-  »t^'«m  box  linth  is  sohlom  longer  than  twenty-five  to 
thirty  tniautes  ;  it  will  nsiially,  bowsver,  have  had  «  Kufficiont 
diaphoretic  effect  after  fiftoon  to  twenty  minutes. 

Dnv  pACXWfi. 

Another  method  of  exciting  pers|tinition  consists  in  prevt-iit- 
ing  heat  loss  by  bwd  conductors  of  heat.  It  is  best  performed 
in  the  manner  tirst  practised  by  F'riessnitc  of  dry  packing. 

Af'tfmit.^The  niikiil  btidy  is  rolU^  iiji  in  the  bUnkcit  alone,  eilhw 
with  or  without,  including  tho  haiiy  scalp ^tho  fac«,  uf  ooiima,  olwayit 
rcmnininK  f*''*'^ — '■»  a  niunnursiniitikr  L<>  tlint  diwcrihrd  nmlcr  the  hod 
of  'Wet  Packing.' 

1'hn  ihiiK  vnvflc>]H!(l  jMtinut,  tvlxt  now  iwmhles  ■>  mummy,  ia  then 
oovered  witli  plenty  of  hcavj-  blankets,  feather  Iwdn,  &e. 

Modus  o]HrrandL-—Hy  thio  procedure  the  greatest  possible 
hwl.  lux'uninlation  is  efleeted,  and  the  prt-wurc  which  at  the 
name  time  is  exerciseil  upon  the  surface  of  the  boiiy  by  th* 
tight  wmiiping  of  the  blankets,  n-Iax«'g  the  muscles  to  the 
utmost  and  puis  them  out  of  action.  Thu  chief  dirt^ction  of 
the  blood  current  will  be  diverted  towards  the  akin.  The  fine 
littJe  woollen  hair*  of  the  blanket  iiritate  the  skin,  which  has 
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beeoinr  nxirc  irritjlble  throuj^h  the  beat  accuuiilaled  upon  ita 
msrbce.  The  cutaneoim  vefMcIa  relax,  nnd  the  ciiviilnlion  in  Ihc 
skis  isacc^-lenitud  id  ihe  warmth,  whilst  the  bloott  itself  is  not 
relieved  of  l.h«  tii;u'WK  nf  hr-ai  which  it  hit:*  carrii'd  to  th« 
|ieriphenf,  and  so  returns  to  the  internal  organs  without  beiog 
cooled  down,  fk-vating  thereby  (heir  U-mppraturc  by  OS"  to 
1*0.  The  warmer  blood  nets  as  a  xlimnlanl  lo  t.ho  hoiirt, 
prolxibly  by  excitation  of  the  jwriphend  nervous  ciiitres  within 
il,  and  likewise  ujKin  the  nervoiu  o<^ntrt-»  presiding  over  the 
wen-ting  nerves  of  the  skin. 

After  slight  apiM-iinincatof  congeslwn  and  cU>ration  of  tem- 
perature, j>ers|)iration  seta  in,  whieh  carries  off  the  siiperfluoiia 
heat  ««*nmulat«^  up"n  the  Kurfacc  of  thi?  body,  lower*  the  body 
temperature  again,  and  brings  K-tvk  the  jiht^noinena  on  the  part 
of  the  organs  of  circulation  and  respiration  to  normal  again  ; 
and,  hy  the  secretion  of  »weal,  whic-li  can  bf  al  will  controlled  ns 
to  its  magnitude,  tbe  constitntion  of  the  blood,  the  current  of 
ihc  fluids  in  the  tls^^ues,  the  processes  of  endosmosis  and 
esosmosis — in  short,  the  whole  tiMue  metaboliKin — are  tavrl 
jMwi^'Tfidly  influenced. 

It  does  not  appi<«r  to  ine  to  be  f|uite  ideutieal  whelhrr,  as 
Fleuiy  statefi,  by  direct  supply  of  heat,  ae  in  the  vajiour  hath, 
or  by  beat  accumulation,  as  in  diy  packing,  we  okll  forth  the 
aecretion  of  sweat.  It  seems  to  me  more  energetic,  or  at  the 
lejutt  a  very  different  matter  if  <he  heat  necessary  to  elevat« 
the  oataneou«  and  body  ti^mperatures  9»o  as  to  cause  sweating 
is  pTodneed  by  the  body  itself  than  if  it  be  supplied  to  it  from 
without.  The  only  objection  whieh  Heury  rwii^rs  to  dry  jiuekiug 
ctmsists  in  that  it  often  takes  hours  (so  it  is  alleged)  before 
the  body  perspires  under  this  procedure  ;  that  it  therefore  makes 
the  jmlienlM  very  nervous  and  imjMitieut  fiimi  liiiving  to  lie  often 
for  hoars  in  aae  portion,  and  is  combined  with  manifold  di»- 
■dvantugc! 

Were  (his  really  the  caiM>,  the  process  of  dry  packing  would 
be  a  very  disagreeable  and  often  deleterious  measure ;  there  are, 
howevfM",  certiiin  aids  to  promote  (tweatiug  and  aceelenite  its 
advent  which  we  may  in  a  case  of  the  kind  arlmntagiNiuitly 
employ.  I  will  at  once  state  that  Priewnitz's  'sweating  preas' 
Ofi  dencribed  must  be  re«trictH  to  Ibe  ttvalnieul  of  l.ho««  cascn 
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in  which  it  is  desired  to  obtuin  influence  over  llic  constitutioD 
of  the  blooii  and  thw  wuditioH  of  the  iolentttUnl  flutclii,  over  the 
fluid  metaniorphoees  as  wpU  as  ahBorplion  and  resolution — in 
a  word,  chiefly  iu  affectiou«  of  ihv  Mood  niid  fiuidf,  nnd  in 
clyHcniitic  proceKtes.  One  absolute  t^nndilion,  however,  hail  to  be 
strictly  obfiened,  and  that  is  that  the  patient  (>e  able  to  walk 
about  before  tliv  ciniiun^ui-t'inynl  of  I.Ik-  priK-ixliirc.  It  is  fiirtlirr 
to  be  noted  that  the  body  is  much  more  disposed  to  jtenpire 
readily  in  the  nft^^m^ioii  than  in  the  forenoon.  In  aeroTdanec 
hf  ri-vfith  I  order  the  [latient  whom  ii  xa  iiilL-iidwl  to  [wirk  \n  take 
8  walk  in  wurm  and  heavy  clothing,  a  rather  stiff  up-hill  elamber 
being  the  very  b«'8l  for  the  puq>osn*.  Whilst  lii?  Ix  thus  engaged, 
the  blanket  in  whieli  he  is  to  bo  wrajipod  is  being  wurmed  eith«r 
in  the  sun  or  by  some  other  tucaiis,  and  ti*  kooo  us  the  patient 
returns  from  his  exerting  walk,  when,  as  a  rule,  he  will  be 
already  persjiiring,  he  iriiist  undreHS  liipidly,  bv  [meked  into 
the  blanket  prejiared  for  him  with  the  utmost  celerity  and 
covered  with  other  blaukcLi,  nig!",  itc, 

Under  these  eireuniKlanci^s  it  seldom  lasts  more  than  a  few 
minutes  before  the  patient  Iw^ins  to  perspire  jtrofusely.  This 
percpiration  can  now  be  ke|)t  up,  an  retpiin-d,  for  a  longer  or 
»^liorl*T  perioil.  1  si-hloin  allow  dry  piuking  for  the  pui^rase  of 
exciting  petspiration  to  last  longer  than  1^  to  2  hours,  luid  have 
observed  a  loss  in  bixiy  weight  thereby  which  amounted  at  the 
very  twist  to  U'9  kgr.,  or  ni»rf!  lliiin  Ij  lb.  ;  and  during  this 
period  of  sweating  1  cause  a  goodly  (jiianlity  of  fit;nh  water  U 
be  drunk,  usually  at  short  irit^Tvals.  In  addition  to  Ibis,  I  take 
ean;  Diiit  an  unlimiti>d  supply  of  fri-Kh  air  is  kegit  up,  usually 
by  opening  the  windows :  always,  however,  observing  that  no 
draught  plays  upon  the  |»ilienU 

Kvery  promotion  of  wweat.ing,  a»  well  tn  the  blanket  as  in 
the  vapour  bath,  must  of  necessity  be  followed  by  a  heat- 
depriving  procedure,  which  has  the  object  of  nimlerating  the 
violent  vascular  determination  to  the  skin  which  w;!*  caiiju^  by 
the  perspiration  and  to  conclude  that  process  by  eonttacting  the 
relaxed  and  dilated  vessels;  also  to  abstract  Ihe  heat  accumu- 
lated upon  the  surface  of  the  body  and  to  reduce  the  temperature 
to  normal  or  even  siib-nornial ;  furthermore,  to  allay  the  still 
accclnated  action  of  the  heart  caused  by  the  profuse  ]>er«p«- 
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mtion,  to  piwent  relasati^m  of  the  dermal  organ,  rxnit  inner- 
vation by  refles  from  tliL-  ennsory  peripheral  cutaneous  nerves, 
and  tlii-n-by  to  Iirs<'f  mhI  add  ton«  lo  llu^  vrhoU-  cirgunJsm. 

The  combination  of  Iieat  nbstniction  with  the  svtsit  slimn- 
latioD  allows  of  n  long  coiiliNimiieo  of  this  trfntment^  but  it  18 
not  a  matter  of  indifference  what  form  of  heat  alwUmition  is 
reported  to  aft«r  t)i<-  Ktimuhition  of  sweat  secretion,  llie  mo«it 
avtring^tit  and  rapidly  beat -depriving  pmrt-diin-s  wliicb  rserei^ 
a  great  inllueiice  over  the  vessels  relaxed  by  tbe  heat  and  the 
v][)iJiu«t4-d  nerves,  are  hi;n?  tin-  moxt  miitahle.  TItc  coldcvt  wa(«r 
obtainable,  and  which  \s  allowed  to  strike  the  body  with  iiiiieb 
mechanical  force,  will  fulfil  the  rt^nirvmentK  best,  its  period  of 
npptiuttion  Iveing  agun  gaugi^  by  the  obje<-t  it  in  desired  to 
:iei.-ompliah.  'I'he  oold  shower  and  whole  bath,  as  well  as  the 
half-buth,  arc  tbe  propi-r  mod*.-*  of  application.  Tliut  which  is 
eornnton  to  the  action  of  beat  supply,  whether  in  the  \'a|XHir 
bath  or  in  heat-nccnmidalive  processes  saeh  ax  the  dry  [Hick, 
consitits  ftirtbrr  in  an  elevation  ofthe  b<»dy  teni[>eratnre,  which 
depends  upon  individual  ciremnstance§  also,  and  will  be  the 
higher  the  later  pei^jiinitioti  sets  in. 

It  is  iiu'y  to  Mend  up  the  body  (emperalure  to  a  high 
degrw  of  pyrexia  by  means  of  the  vapour  bath ;  and  I  have 
also  ob6er\'<-d  in  dry  piickiiig  iiii  incrensv  of  bent  up  lo  for  1-5° 
before  perspiration  broke  out.  The  property  then  of  regulating 
its  own  temperature,  pud  the  tendency  Xm  maintain  its  uormal 
tenipernturK  under  all  circumstances,  are  taken  from  the  body 
by  beat  accumulation  or  ineresLsed  heat  supply,  and  an  elevation 
<rf  the  body  temiK-niture  follows.  Even  tbin  artificial  rlevaiion 
brings  on  syin|>lc>ii)s  similar  to  those  of  fever,  and  these  are 
sabjcctively  great  thirst,  diy  mouth,  feeling  of  disgust,  a  R'd- 
denvdfHoe;  brilliant,  deejily-injected  eyes;  sensation  of  weight 
in  the  head,  giddiness,  sometimirs  disturbuDcvs  of  the  int«l- 
lectual  fiicullies,  d<>prej«ioii,  binguor,  symptoms  of  cerebral 
ojipresaion,  fainting  fits  in  very  high  degre«B  of  tem|)erature, 
dulling  of  all  the  senM-s,  rolling  about  of  the  eyeballi^  gnashing 
Uie  teeth,  coiivulAions,  &e. 

The  inSueuee  exerted  upon  the  nervous  system  at  the  com- 
mencement of  increased  heat  supply  is  one  of  excitement;  in 

g  wnlinuntion  of  tbe  mpply,  a  depressing  one.     The  in- 
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fluence  upon  the  circulatory  sy^U-m  <.-(>n«i«()t  in  au  acceleration 
of  the  beul'K  <if  I  lie  licMrl. ;  art  inereaiie  in  volnine  rX  the  higher 
tampered  mns-iea  of  iluids ;  au  increafie  of  preSHiire  in  Uie 
TAMular  system,  witicli  ii'  iHjiTivt.imeK  lennvned  by  relaxation 
of  the  vessels  and  altered  blood  distribution  in  the  organism ; 
over-diKtensiun  of  (he  cutATteoiix  ve«KvU,  mid  relative  oUgirmin 
in  the  internal  organs.  MetaboUsm  niso  displays  altemtion* 
similar  to  those  in  fever—  namely,  increased  excretion  of  carbooio 
acid  and  inerfrawd  foniiiitinn  of  iirwi.  The  sccret.i«n«  of  (he 
intcriiid  organit  decrease,  and  only  upon  the  advent  of  profuse 
sweat  accretion  do  the  remaining  symptoms  of  fever  vanish, 
together  with  tht-  elevnlimi  cf  t^'mfK^rulnn*. 

IndicatMtte. — Sweat -promoting  procedures  then,  are  indi- 
cated as  a  dietetic  mt-asure  in  ucRlectcd  states  of  the  skin  and 
d i ft  urban ces  in  the  function  tht-reof.  Tliis  may  often  be  cau!>ed 
by  homy  and  dead  layers  of  ihc  epidermis,  which  adhere 
mvcluinically  and  displace  the  <ipenings  of  the  e-xcrr-tory  ducU 
of  all  the  glands,  as  well  as  by  accumulated  dermal  fat,  dirt,  and 
tin;  remains  oi  (■vaporaled  peropiraUon.  Here  very  often  the 
interchange  of  gases  by  the  skin,  which  undoubtedly  stands  in 
direct  proporliou  1<>  the  tlilekiiess  and  pomslty  of  the  layers 
covering  the  most  snperliciiU  hlood-ves«oU,  is  mei-haitically 
lessened  in  intensity.  AVmei'ow*  skin  (diseases  maif  depend 
vjwn  micfi.  K  ttfi/Ucttd  covlilwn  of  thf  akiii.  Tlir  amount  of 
bliKid  in  the  dermal  organ  diiiiinis!ie9>  together  with  its  lessened 
function,  and  irrcguhir  blood-distribution  and  hyi)ersemia  of 
inlernal  organs  are  the  con  sequence!*  thereof. 

A  greater  irritability  of  the  cutaneous  nerves,  too — to  which 
all  the  diseases  from  ^catching  cold'  nre  to  be  attributed — is 
intimately  related  to  neglected  care  of  the  skin.  In  all  fonns 
of  disease  thus  originated,  the  vapour  baths  and  sweating  pro- 
cedures must  accordingly  be  valued  ««  dii^tetic  and  curative 
measures.  In  a  similar  manner  as  in  diseases  from  cold, 
sweating  cures  arc  adapted  to  the  treatment  of  rheumatic 
affections,  and  they  will  also  Rnd  ajiplieatiou  as  derivative 
measures,  since  the  increased  escretion  of  water  by  the  skin 
will  probably'  be  of  influence  in  promoting  resorptive  pro- 
cesses within  the  organism. 

'  Tha  word  ■  undoubledl/ '  would  haver  becD  much  mors  o(ipni|»ift(v  lien, 
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Uunci*  ^f  Klutll  mnke  tisti  of  tbu  iiiet)iod  in  the  trentinenL 
of  dropsies  and  etationary  inSammstor/  products.  No  less  may 
mch  a  nielhwl,  vrliioli  incr(ii»v)i  thi;  st-crvtiwD*  of  tlit;  body,  bv 
aaetal  in  miim-joiis  dyst^rusic  jiroces!** ;  wherefoi-e  gouty  affec- 
tions, Mrafula,  syphilis  and  obesity  will  be  often  heoelicially 
influenced  in  tliis  manner. 

Voittnt-iu'litxitioii^.^iAiit^  every  othtr  meaaune,  dry  jack- 
ing may  by  its  iromodenitc  use  prove  deleteriooa  even  to  hcaltliy 
indindualft.  Thr  d.-iily  imtHlion  of  tbv  i^kiu  niny  Icjk)  to 
muuifold  forms  of  erupliou!i,  and  the  excessive  sweat  slimu- 
lation  to  disturbances  of  nutrition,  to  retrotp-aeU  meianwrphontr. 
In  all  irrifabli'  ncrvoii!*  MtTcclioiis  iltio  {Hiwcrfnl  nerve  sitimiilant 
is  to  be  avoided,  and  certain  conditions  of  the  circulatory 
apparutux  und  urgiinic  <li«fiuw«  of  the  hKirt  forbid  its  one, 
which  is  also  contra-indicated  in  all  fonns  of  inflanimation, 
all  acute  discusi.-*,  and,  in  n  word,  cverywhero  where  severe 
svvsting  would  be  out  of  plaee — «.g.  in  consumptive  discsMes 
and  pseitdo-plastic  processes. 

PARTIAL  BATH.S. 

We  now  turn  to  the  more  important  fonns  of  p.irtial  hiiths. 
A  rarely  used  form  of  bath  is  the  so-called 

Occipital  Kath. 
MtAoA. — In  this  bath  the  occiput  in  immersed  in  a  vessel  like 
a  fcaidu,  wbii'li  biu  a  liolluiv  cut  out  of  lU  rioi  fur  tht?  n-n-ptioii  of  tbv 
nape  of  the  neck  of  tUt>  jjalicnt ,  who  awumn  thv  horiimnlid  position. 
Tbei  vntgxJ  may  alao  bs  furaiidied  witJi  an  ai^lcuioe  for  letting  the 
water  in  and  off. 

Modv^  Operandi.— The  manner  in  which  this  liath  nctshas 
not  yet  been  physjologically  investigated.    Empirically  it  st-ems 

M  of  all  the  mcuBn-Ji  wft  tn  <iMat  Rriuin  atiofn  fat  iXQinoiin^  tlie  nnrp- 
tlon  of  tmk,  diaphotxtie  trftmcnt  ii  vndonbiodlj  Ui«  Imt,  and  Uia  hot 
^  balk  luw  brrD  luDg  raoognlMd  and  nude  nuc  of  In  nouucs,  MpacIaUf 
fnin  diioDn  kidiwj  iliwuF,  Btid  vffusiuM.  bjr  Britldi  plijulciaiui.  It  lia*  not 
bvun  ailiffiloil  UBtplricaJly  eilliur,  fur  it  u)  Kunlf  one  of  ili>  ibq*!  natutsl 
occarrrncM  ih>i  pmmoUnjt  tlM>  aserdioDof  watorti;  Ihe  tliiu  ■hontd  ilnniw 
tb«  unouDl  lit  valcr  wllliin  tli«  twdjtWfaMbcr  thai  oinoDnt  wu  pte^oa»lf 
0*  pathdloglcallr  ImnMcd,  and  diiaalala  Uw  actirtt;  of  the 
ml*,  a*  11V  dull  Had  lo  be  die  <aM  Ul«rao  {•«>  f.  S99  tt  wy.)— 
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to  he  of  inoxt  ^f^rviire  in  eicitnble  v<mdi(toii«  of  ibr  sexual  sphere 
and  liA.'*  been  fri^qiientl;  made  use  of  in  jouthftil  jx:riHJn«  wlio 
aiiDorect  froni  iKK'turniil  cinisMioDy.  Altbough  I  have  had  b«- 
quent  "[niort niiity  "f  using  ibis  iimei-tiun-,  I  have  not  as  yet 
Bniv<>d  at  any  conclusion  as  t«  its  valae. 

To  the  ciitcgwy  iif  IbtmiiiHt  siiiriibb*  forms  of  but bs,althou]^ 
its  uifU  of  a))jilii:ability  is  a  iiarraw  out-,  hi'laitgii 

Thk  Kubow  Bath. 

In  it,  the  region  of  the  plbow  is  immorset!  in  water  uitiuilly 
of  u  wry  low  triniKTntun.',tbi*  fon-  hik)  iipiK-r  ann  being  ap]>ro- 
]iH«l«!ly  nupjtoited  at  tbi'  Nimt*  time.  EUiovr  1iiitli«  arc  used  as 
antipbtogistic  rtinn-'dii's  in  inflanimatory  aSections  of  the  fotw- 
unu,  tb<*  buu<J,  iind  Ibt*  fiugiTS. 

Modtia  operaHdl.—'Yhe  contact  of  the  very  sujH-rficial  ulnar 
nerve  with  the  cold  water,  and  the  eoutmctile  stimnLiliim  which 
ist  giv<.Mi  to  the  bnu^hial  artery  altuve  \l«  bifim-atiun  by  the  im- 
mersion of  the  elbow  in  the  bath,  seem  to  be  the  reasons  ftw  the 
efficacy  of  Mils  prtHuiUirt-.  It  art*  loweriugly  u]>ou  the  blood 
supply  and  the  tem]ierature  and  on  the  |iarts  peripln-ral  t<i  th« 
inimtTst^^  portion  of  the  body ;  it  is  a  jiowerful  3Qtiplil<^istio 
agent  to  these  parts,  and  tlierefim-  tind»  it«  iudicHtion  m 
phlegmons,  whiflows,  and  erysifKjlatous  influnimat ionic 

Durutiun  uf  (lie  ellxiw  buth  :  ipuuler  to  half  an  hour  and 
Itmger. 

As  a  most  admirable  revulsive  curative  measure  the 


Kaxd  Bath 

must  be  here  considered  and  described.  Its  forinw  of  np]jlica- 
tioQ  and  administration  are  indicated  by  the  name  ;  in  any 
ve«t('I  which  ciiii  hold  water,  iu  every  l»i«in,  hand  baths  can 
be  exhibited. 

The  action  will  of  course  be  more  intense  when  there  is  a 
constiint  supply  of  fn^sb  water  to  the  irniiiersei]  hands  and  the 
used  water  can  flow  off. 

Hand  baths  have  been  jnirticuhirly  usf^'ful  to  me,  cold  as  well 
aa  hot,  in  numerous  nervous  affeclionn  of  the  respiratory  orgnnx, 
e.g.  aKthniiitie  attacks.  It  »(^em8  as  if  the  sensory  nerve 
endings  in  the  hands  which  are  involved  iu  this  procvdurv  were 
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in    reflex   rehtionshiji  to  the   nervmu   control  organ    for  tb« 
function  of  respiiBtion. 

Tdb  Sitz  Baih  '  (Hir  Batu> 

Ooa  of  tlie  most  ntf^A  und  most  fGructive  local  hy<)riatic 
proevdure*  U  that  fomi  of  bath  known  aft  the  mtz  liath. 

J/FfA'"'.— Tbi-  niiiJo  of  aduiinistmtion  of  tbn  Hitx  hnlh  w  too 
well  known  to  ncod  deecnption  here,  adi]  the  procedure  \a  sufficieutly 
•UxtinguiKhtHl  by  its  nume. 

Modus  operandi. — Hi-re  more  tbao  in  nny  other  [inH-whirc 
the  necessity  exists  for  proiaring  the  organs  to  resist  the  con- 
gestive rctroetoKis,  since  in  uildition  to  the  thermal  flimulation 
the  <Ioiibl('(l-up  jwsition  in  the  tiitz  bath  fa'^ilitiitf-K  the  eonges- 
tioo  of  the  heatl,  as  flexing  the  thighs  upon  the  alxJomeii 
cttQses  ft  belli]  iu  Ibe  nrlvrieis  utid  henor  tbi-re  will  beacirvu- 
latoiy  obrtruction  to  the  supply  of  the  lower  half  of  the 
body.  In  individuuls  pruni;  to  <.-oug(;»tioii  we  ulso  observe  the 
face  becoming  red  and  hot  if  this  bait  not  been  anljvijiated  uiid 
prevented  by  suftic-ient  energetically  carried  out  cold  applica- 
tiont  to  lilt?  head. 

The  mode  of  action  of  the  dtz  bath  will,  and  must  be,  a 
diffcrcnl  one  according  to  tcmpcnilurc,  dumtion  of  its  applica- 
tion and  agitation  or  stillne.ttf  of  the  water. 

Wc  distinguish  the  influence  of  the  cold  and  of  the  warm 
aits  bath  njion  imiervalion,  bloml  ]ireHitiirt%  cirtrubilioii  iind 
rM[nTation,  its  local  and  its  general  action  upon  the  tem):icra- 
lore,  and  ftnnlly  itx  iuflnencc  u\wu  metabolism  and  the 
alteration  of  local  and  genejal  nutritive  jiroceases.  The  agitation 
of  the  w:it<T  iiImu  ttud  n  change  in  its  temiM'mture  it*  of  in- 
fluence Upon  the  modiu  operandi.  I-el  the  effect  of  this 
procedure  upon  the  blood  distribution  and  circulation  now  be 
subjected  to  nn  examtiiiition.  It  is  found  upon  plucing  the 
body  in  the  sitz  bath  that  an  increase  in  volume  takes  place  in 
the  ann  confined  in  the  pk-l  by  sinograph ;  ii  dclrrminutiou  of 
blood  to  the  bead,  weight,  feeling  of  h(-»t  or  even  lancJiiiiting 

*  Thelenn  '«U  luuli'  bM  bcmmc  inoirpoiiitHl  in  ihr  Ki^ish  Uu|ni>Kn. 
whjr,  it  would  bo  hanl  lo  taf,  for  it  miuld  be  one  of  tbo  eajdaat  thirifn  tiiiit^iu- 
>Ue  to  |{ivu  tbc  iMocnlurc  it*  Bngliih  name ;  howcTot,  aj  a  coitaln  lilna  1* 
eoni«i«dbjtb«lrnii,itliiiilU-tle(  tw»aiiereil  !«.— TBAJit<l.jtTolL 
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jiaiu  JD  tlic  crown  of  the  huid,  more  liVvly  injectioD  cf  t 
coujuiK'tivw,  mtiKcit-  bt'fore  the  eye*,  noises  in  the  ears,  and 
often  gidtlincss  follow ;  there  is  oflt-ti  u  brcjik  in  Div  rf«i)iration*, 
on<i  drvji  »[>nNmo(Jic  iiiKjiiniUuii  Wing  taken  and  much  acce- 
lerated and  deeper  breathing  follovring.  The  radial  pulse  shows 
iiH^R'Jii-i'd  U-nsion  of  the  artt-iial  t  ulw,  and  M>inct,iiiie)i  accelemlioo 
uimI  JrregiiLiiity  of  the  beats,  which  are  however  slowed  down 
ngain  uflcr  a  i>hort  titae  in  thi-  bath. 

All  these  phenomena  justify  us  in  asauming  that  the  peri* 
pheial  nerve  endings  of  the  skin  of  the  stxual  organs,  of  the 
pcriiicuiti  mid  the  inner  itiirface^  of  the  thigha,  and  the  gluteal 
region  whirh  are  involved  in  the  hath,  stand  in  physiological 
ri'tlex  rt-liiliou  to  the  ncrvoux  ct-iitritl  nrgntm  of  the  abtloiutniil 
ve««elti,  and  that  the  tonus  of  these  vessels  can  be  influenced 
from  these  ))ai1«.  Since  the  nbdouiiiiiil  vessels  are  the  most 
imi>ui'Uiiit  fttclwn*  In  the  n-^ilatiiiuiift lie  blood  pri'KSiire,  trc  are 
able  to  deducf  nearla  aU  the  phejuynxma.  calUd  forth  by  the 
cold  vita  batkf  moaC  iMtiiralti/  from  a  rtfifx  excUation  of  Oie 
splanchnic  ni^rve.  Itut  we  have  also  to  make  mention  of 
yet  another  mode  of  action  of  the  silz  bath  nix>n  the  blood 
distribution.  Amongst  thu  most  varied  thermal  impreiisioD*, 
dejiendeiit  upon  their  duration  and  iutensity  nnd  upon  in- 
dividual irritability,  we  also  lind  the  opposite  phenomena 
making  their  appearance.  My  sit2  baths  we  can  obtain  dila- 
tation of  the  lumeu  of  the  abdominal  vi'jwelc  and  deriratioo 
from  the  head  and  thorax ;  once  indeed  as  the  after  effect  of 
the  primary  vustular  contraction — iin  a  rfuctiou— and  secondly 
by  a  dir<-ct  hcnt  tnfhiuticr  h*  well.  In  a  hot  silis  Iitilh  of  say 
about  SS'  C.  (100-4''  F.),  a  little  over  blood  lieat,  we  observe 
that  the  volumi;  of  the  arm  within  the  plethysmograph  usually 
diminishes  conwidendily. 

Hence  we  can  enforce  by  sitz  baths  also  an  increase  of  the 
capacity  of  tin-  alxlominiil  vessel*,  and  we  are  then  acting 
derivatively  ui>on  the  upper  half  of  ibc  lunly,  the  head  and 
thoraiE.  In  uuother  way,  however,  we  can  also  prove  the  in- 
fluence of  the  cold  :md  hot  i'it:c  bath  upon  tli<*  cireubttion,  and 
that  is  by  practising  thermonit-try  upon  non-tinmi;r«cd  jiarts  of 
the  body-  Tlie  temperature  of  the  axilla  mainly  ristes  at  the 
moment  of  entering  a  cold  sitx  tnth,  and  only  after  its  comple- 
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tion  is  it  wont,  to  sink  below  the  original  level.  It  behaveg 
differently  Iiowevt-r  during  hot  itit*  liarlis;  hen.-  also  it  ri»e»  at 
tht  moment  of  entrance,  although  most  inconsiderable,  anil 
a  few  ininutc)'  therwiftur  the  hectt  of  thu  axilla  begins  per- 
ceptibly to  decrease.  This  decrease  lasts  tionie  time,  1o  rise 
only  u[x<n  longc-r  duration  of  the  bath  or  after  its  conclusion. 
The  grouiidft  for  the  eloviition  nf  tvmiH-r»ture  iind  dcvruise  are 
the  same  as  those  for  the  increase  and  decrease  in  the  volume  of 
the  unu,  namely,  on  the  one  sidi-,  collaternl  hyi^^nrm is  following 
stimnlalion,  upon    the   othi-r   iWlatent)  nuM-iiiia  rcMJng  tipou 

ened  rtimulatiou  of  the  splanchnic  nerve;  and  lastly, 
reactionary  detenninution  t"  \\\v  iminiTsw!  partK.  These  are 
the  chief  vasomotoriat  effects  of  the  aitz  batli. 

The  equnlii4ition  of  the  tcm|H-ntturc  between  tho  immersed 
[larlit  of  the  body  and  rhe  fluid  in  (hu  ititz  lulli  is  of  influence 
uiion  the  local  as  well  as  upon  the  general  temperature.  Con- 
coming  the  influence  of  tMr.  bulhs  upon  tho  local  tempcratarc% 
reliable  stateuientit  are  only  very  s]iarM;ly  scattered  in  litera- 
ture. 

&Iy  expurirnrnls,  which  I  »hidl  display  in  a  more  concrete 
form  in  the  following  table,  teach  us  that  cold  sitz  tuatbii  of 
short  duration  lower  the  rectal  temperature  after  the  bath  by 
about  0-1°  C.  in  the  mean.  Ti-n  minuU-«  af)«TU  biith  of  teii 
minut^^'  duration,  the  mean  rectal  heat  was  higher  than 
licfore  the  bath,  and  this  cle\'ation  of  U'mpcral un-  muin- 
taini-d  tiseir  for  more  than  an  hour.  Two  hours  later  the  heat 
of  the  lai^e  intestine  had  again  fallen  below  the  originu! 
temperature,  and  thus  maintained  it«i'lf  for  ni^verul  hour*. 
Hhort  cold  KitJi  baths  therefore  cause  a  local  reduction  of  lem- 
peratore,  which  is,  however,  followed  within  tho  first  balf-hour 
by  a  local  renctiouary  elevation,  which  becomes  toned  down 
In  the  second  hour,  and  is  then  succeeded  by  a  moderate  fiUl, 
which  lasts  M'\'cnil  hours. 

Cold  sitx  baths  of  longer  duration,  up  to  thirty  minute*, 
lower  the  t(.-m[H-r-jtiire  of  the  birge  intestine  much  more  than 
thoK  of  shorter  duration.  Tlic  local  refrigeration  alsn  lasl« 
much  longer,  the  rtHluotion  of  tcinpeiature  bi'iiig  ofti^-n  still 
reoognisable  after  an  hour  or  more.  Subsequently  an  increase 
of  teni]>erature  takes  ]ilarv,  '.vbich  laxtn  about  two  hourt),  with  ■ 
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tD^an  ihermometrieal  cleration  of  0-|°  C.  After  this  period 
there  i«  a  <wiiipfii»ii(orv  linking  »r  (he  tcinpt-ntlurt',  whicli  \* 
wlill  recogniiciblp  six  hours  later  in  individual  ex|>eriment3. 
Cold  xitz  baths  long  in  duriUiou  then  cuusc  a  lowpranci  more 
IM-rnmuviit  riitliiction  of  tpmin'rature.  The  reaction  tvU  in 
later,  is  less  intense,  and  is  fullowed  by  n  less  pronounced 
compensatory  decrease  of  tempeniture, 

The  hot  oitx  baths,  closely  approaching  the  blood  heal,  of 

ter  or  longer  duration,  heated  the  Inrjire  intestine  directly, 

rcntly  through  diiiiiiiiKhiil  Iukm  of  ht-at  niid  hilling  of  the 
}>cnphersl  strata.  The  mn^imum  temperatare  was  therefore 
found  immedisitely  after  the  conclusion  of  the  bath  in  this  caw, 
Hod  it  nu^  then  follnwuil  by  a  contiiinous  decrea.«(>. 

The  most  important  thenii>cutical  results  were  obtained  by 
sitz  baths  of  amciin  tv»i|H'nitun- iif  lfi°  t^  25' C.  In  the  longer 
nnd  «horler  periods  of  application  of  this  form  of  bath,  the 
average  showed  no  reiictJounry  warming  of  tlic  rectum.  A  bo- 
cnlled  tmipfivtl  Kilz  Kith,  whether  long  or  xhorl.  in  duration, 
w:w  followed  invariably  by  a  more  or  less  permanent  i-eduction 
of  temperature  in  the  deeply-xituntcd  pnrt«  of  the  immerscud 
bfidy,  I'.g.  the  rectum.  The  duration  of  this  reduction  stood 
in  direct  pn>portton  to  the  length  of  the  immersion.  Often 
after  four  hours  the  primary  temperature  had  still  not  been 
regained. 

It  secniv,  therefore,  thai  cool  and  lepid  «ilx  ljnlh«  do  not 
exerdfe  any  very  powerfiil  nerve  stimulation,  and  that  they 
bring  about  a  lower  and  more  enduring  reduction  in  the  tem- 
peitttuTR  of  the  rectum,  a  gresiter  discharge  of  heat,  and  ii  more 
complete  equalisation  of  the  temperature  difference  between 
the  media  touching  each  other  only  after  prolonged  action  and 
necordiug  to  i>iuiph^  physical  laws. 

The  influence  of  sits  baths  uik>q  the  general  body  tempera- 
ture will  be  even  le«ii  extensive  than  ujion  the  local.  The 
pn>longed  contact  of  the  skin  of  the  very  vascular  [larls  of  the 
body  submerged,  with  the  heat  aliRtracting  or  supplying  medium^ 
could  here  alone  bring  about  the  eqnalimtiou  of  the  tenipeni- 
ture«. 

Indicattona. — Esperiencccoiroborales  the  indications  which 
I'liiay  be  deduced  from  the  phyriologicnl  processes  jual  described 
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for  th(^  HJte  hall).  TlieenM  MtK  halli  will  be  siiilahiR  in  evny 
case  in  which,  primarily,  we  propose  calling  forth  an  awelpn- 
tioQ  orthi;  circulation  in  the  [Ktrlal  vein  and  it«  iBinificstions ; 
and  neeondnrily,  intend  causing  an  increased  quantity  of  Mood 
Ui  be  supplied  to  the  externa)  genitals  and  the  organs  of  the 
pi'lviii,  thitrehy  raiding  their  tcmpeniture  atid  local  tissue 
tnetaholii^ni. 

Indiuitionv!  an?  iilsw  found  for  the  use  of  thiji  bulJi  in  the 
manifold  forms  of  torjiid  eirculation  in  the  abdomen,  and  in 
pttSfiivc  congestions  of  the  liver  and  spleen.  It  vill,  in  addition, 
be  aljM  »uiLihIe  on  iteennnt  of  i(:>  primary  and  itM^indary  action 
in  all  formsof  diseast-ofthe  urinary  and  sesuaJ  organs  and  lower 
end  of  the  intestinal  tract  which  are  accompanied  by  disordered 
iuni^rvation,  a  diiniiiiidied  bIrKid  supply,  ndasation  of  the 
lissHw,  aluggiah  function  and  retarded  metalxilisui. 

In  paretic  and  paralytic  conditions  of  the  sphincter  (^  the 
bl^fiddt-r  and  dtitnisor  urinm  and  similar  conditions  of  iJie 
sphincter  ani,  as  well  as  in  all  forms  of  impotence,  sperm  at  orrbces, 
and  pmst»t«rrlifea,  wliich  are  aeeonipanted  by  want  of  tone  in 
the  paalicular  parts,  wo  will  therefore  make  use  of  the  silx  bath 
in  this  form. 

In  the  female  it  will  be  torpid  conditions  of  llie  uterus  and 
its  appendiiges,  prolapsus,  flexions,  various  forms  of  leucorrhoea 
dependent  upon  jina-mia  or  passive  congestions,  amenorrh(£a, 
arrest  of  menstruation  and  passive  metrorrhagia  which  may 
possibly  6nd  a  remedy  in  this  form  of  the  nita:  bath. 

Where  it  is  necessary  to  endeavour  to  bring  aliout  a  deriva- 
tion of  blood  &om  higher  orgiinii,  as  in  congestions  of  the  head 
and  hingn,  aol ive  hypent-mia  of  the  liver,  chronic  and  atonic, 
gastric  and  intestinal  affections,  loss  of  appetite,  constipation 
and  flatulence,  wc  will  be  able  to  make  use  of  this  bath 
appmprialely. 

Strongly  contra-indiculcd  will  this  form  of  bath  be  in  all 
active  hvjiergemias or  innammationit  oft.lieabdnminnl  and  pelvic 
organs,  e.g.  great  sexual  irritability,  in  lre(|uent  pollutiouK, 
vojiical  Kiiasm  and  catarrh,  inflHmmutiouit  of  the  bladder,  and 
profuse  metrorrhagia  and  menorrhagia. 

The  iiuiri-  priiUnnjrii  cold  eits  hath  acts  much  differently. 
The  character  of  it£  action  consista  in  reduction  of  teuipcruture. 


ixnicATioys  for  the  sitz  bath. 
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diminution  of  ucrve  imtubiUty,  n^lEutliitioii  of  tlic  DUtritive 
{tfoceiwes  and  elevation  nf  vascular  tension.  Tonic,  styptic, 
aatictMigeetivc  and  oiitii>hlogiiitic  aclionii  are  developed  hy 
wann  titz  baUi«  at  u  t<Hn|irnitiiTv  uf  11"  to  18"  C  and  from 
hair  an  hoar  to  an  hour  in  duration. 

Tlic  more  prolonged  culd  sila  Imt.h  is  (hcrefore  resorted  tij 
in  intestiniil,  ve.iiciil,  urethral  and  uterine  irritutions  und  in- 
HnminationH,  in  ioHampd  piles,  in  inBammsticm  about  tlie 
urelliru  and  (lie  nietiiiii  (pcrion'ttiritin  and  periproctitis),  in 
inHaoimatioRS  of  the  piostate  and  some  formit  of  acute  gonor- 
rixm,  further  in  giuttric  aftect.iouH,  and  it  is  quite  a  soverei^ 
renufdt/  in  the  various  fonns  of  diarrhom  and  even  dysenteric 
processes,  iwrticularly  when  combined  with  previous  ould 
shampooing  and  a  wet  nl)doiniiial  baudiigi^  thereafter.  In 
resieal  eatarrh  with  severe  tenesmus,  and  in  nteriue  eolic,  this 
finrmof  the  sitz  bath  ii;  contru-iudicuted,  as  the  muscular  tenfliun 
and  the  puiufuliiess  would  be  thereby  muoli  increu«ud. 

Warm  and  ev&n  fiot  silz  hatha  are  to  be  used  in  thotte  (»«os 
in  which  we  desire  to  lower  exalted  excitability  in  the  nervous 
eyiitem,  to  moderate  too  tonic  or  ^ia«tic  oontinctionE  of 
muM-iiIar  fiirxiations,  and  to  reduce  tlie  tension  of  the  ves*ds ; 
in  short,  when  we  wish  to  produce  reliixatiou, 

IndieaXions. — Hic  short  warm  or  hot  * itz  bath  only  rarely 
findit  applimtion,  but  on  the  other  hand  the  more  jn-olrmifnl 
varm  and  hot  sits  balk  has  proved  exceedingly  useful  in 
many  tarmx  of  spnxm  and  colicky  painti  in  tlie  nuile  and  female, 
aecording  to  numerous  experiences. 

I  have  found  the  hot  luith.  pmlonged  at  32°  to  38*  C.  for 
-ooe  or  two  hours  and  Itrnger,  very  effectual  in  many  ciwes  in 
allaying  the  severe,  unpleasant,  and  often  Tcry  painful  tene*- 
musof  vesical  calarrli,  or  apix-aring  as  the  residt  of  gonor- 
rhcu*  or  heavy  cold,  and  also  after  certain  dietetic  excesses 
(heai'y  drinking  of  frenh  beer  or  recent  wini*,  &x,\  as  well  na 
in  the  nunicrotu  uiolimina  of  menstntation,  pnrticularly  when 
in  the  form  of  menstrual  ctilic.  lb  u»nally  &cilitates  the 
appeainncc  of  the  bleeding  in  menstrual  colic,  and  can  be 
npplii-d,  with  the  neoewary  degree  of  caution— rest  in  bed 
afterwards — even  during  the  calamenial  iierinl,  {larticalarly 
wfaeo  there  is  too  small  a  flow  of  blood. 
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Finally,  it  in  inviimltent  upon  uii  not  to  forget  the,  lliera- 
peutically,  most  important  form  of  tbe  sit*  bath,  nnmely  ih« 
Umpentd  itiiz  bath  of  1 8'  lo  25*  t\  Thp  g^^neml  chnnuit^r  of  it* 
action  ia,  a6  we  mentioned  above,  oiie  of  tp-adval  and  lastnig 
reituction  of  temj/eraluje  1011/1,  abgetue  0/  any  cow*iiieTaiAt 
rmclion. 

Indications.—ThQ  tempered  sitK  bath,  by  it«  local  aati- 
^iloijietic  action,  will  oFtvn  briiifj  about  a  cunt,  eiipfwially  in 
it«  iiiv>k>ngu(l  form,  in  i-krnnto  gonorrhim,  at.iibhom  leu<-orrhan, 
itidltration  of  the  uterus,  chronic  metritis  unamenable  to 
treatment^  caturrh  of  the  blaiiJor,  infliimmntjon  of  pilf^uvarial 
irritalion  and  oiiphoritis,  or  will  iit  least  cause  some  improve- 
ment in  the  phcnomeoa  of  the&c  discnscE. 

The  Foot  Batu. 

Mlthod  of  AiiminutraliJtn. — A  small,  wooden  tub,  nVioat  13  cm. 
long,  itt  (wiinectiHl  by  tneaiin  of  ft  flattened  tuJie,  wliic^U  opvnit  abotit 
3  cm.  above  the  bollom,  with  the  water  supply  of  the  hoiiiw,  or  an 
elrvutwl  water  rwiorvoir.  On  tlio  aide  oppOitiU)  tbo  o[M:uin)c  for  tha 
tube,  two  or  three  circular  liolos,  about  1^  cm.  ia  diameter,  an 
pi^TCcil  in  t)io  walls  of  tint  tub. 

Tu  using  iliis  running  foot  b^itb^thc  feet  arc  to  be  so  placed 
in  the  tub  that  the  toes  point  toirardtt  the  inlet.  A  valve 
which  is  attached  to  the  supply  pipe  is  opened,  and  the  water 
now  [Mjurs  in  a  broiul,  hiiriwuilal  strt'iim  over  tin-  fi-vt  in  tLc 
vessel.  The  water  flows  off  by  the  oulleta  as  rapidly  aa  it  flows 
in  ;  tbu  depth  of  wiiti-r  in  tli«  vt-nwl  therefore  never  cxceuds 
from  3  to  4  cm. 

The  foot  bath  must  ht.-  contiriuod  until  the  cutancouis 
veasels  of  the  feet  have  been  dilated  {o  the  utmost  jKixsible 
fxtent.  Som^-timi'S  thi;  mwdmnical  inliuonce  of  the  running 
water  does  not  auHiee  for  the  attainment  of  thiit  objet-t,  and 
the  feet  must  therefore  eitbur  be  continuously  rubbed  against 
each  other,  or  be  vignrously  rliafed  by  the  biith  attendant. 
The  dilatation  of  the  cutaneous  vessels  will  be  facilitattd  by 
esposing  the  feet  to  a  powerful  horizontal /a«  douche  after  a 
longer  or  nhort^-r  prriod  of  exiwsurc  to  tbe  influence  of  the 
flowing  water.  By  tliis  rae^ns  it  is  invannbly  piiifttible  to  reddeu 
Uie  skin  over  the  feet  actively  and  regularly  up  to  the  iinkles. 
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ifodu9  operandi, — If  we  pla^e  a  thprmometor  in  the  ear, 
&Dil  anotlit^r  in  Ui«  uxilh,  UDd  from  ininutti  to  minute  during 
tlie  appiication  of  the  foot  bath,  observe  them  carefully,  we 
vill  find  thai,  during  the  first  two  minutes  of  the  procedure, 
the  temperature  in  the  cxtenml  wuditnry  m«itus  rist-s  by  0-1% 
returns  after  four  minutes  to  the  original  level,  and  lH-gii)K  to 
&U  after  a  further  live  minutes,  so  that  after  ten  minutes* 
duratiou  of  the  foot  Iwth  tJii:?  Ii-mpcriittin;  of  Hie  eYt^rna! 
auditory  meatus  may  be  lowered  by  fronj  0-5'  to  0-6"  ('. 

In  tliu  axillu  the  tein|>fmturo  ri»o«  uflcr  the  tirst  two 
minnteft,  by  about  OOA" ;  then  falls  a^in  to  the  original  level, 
at  which  it  romnins  coRstJint,  ten  minutes  later,  during  the 
continuance  of  the  bath. 

This  coincidence  in  point  of  time  of  an  elevation  of  tern- 
]>prat<ir>-  in  the  mentus,  with  llu-  imiimtiou  ofa  similar  th'-rmal 
commotion  in  the  axilla,  justify  the  assumption  that  retro»la- 
na)  congestion  might  he  the  cause  of  tins  phenomenon. 

The  fintt  cold  impre»«inn  n[>on  the  feet  causes  an  extensive 
momentary  vascular  contraction  in  the  fikin,  which  manifeitttt 
itself  as  retrostasis  in  an  incrcufcd  blood  supply,  and  an 
alteration  in  the  temperature  of  remotely  situated  partit  of 
the  body  caused  thereby. 
'  We  must  therefore  exert  ourselves  to  prevent  a  retrosta«ial 
congestion  to  those  vascular  regions  in  which  increased  blood 
supi>ly  and  elevation  of  pressure  mighl  no),  always  be  attended 
by  mfety.  I'he  vessels  of  the  head  and  cerebrum  deservi; 
extra  caution  in  thi?  particular,  since  an  elevation  of  pressure 
in  them  may  be  fullowcd  by  deleterious  effects.  The  action 
of  the  foot  hath  itself  must  be  looked  upon  ss  s  so-called 
revulsive  action  of  the  peripheral  cold  Klimnlation. 

The  sinking  of  the  lennierature  in  the  external  auditofy 

meatus  can  hai-dly  be  explained  otherwise  than  by  the  reflex 

inflncueie    of    the    thcnnnl   cutaneous   stimulation,   exercised 

during  the  cold  foot  bath  ujion  the  veawls  and  the  circulation 

'  {n  the  head. 

The  cold  stimulation,  even  though  it   may  have  expanded 

to  hyjter-sti mutation  at  the  point  applied,  or  have  stiinulatcd 

Ibe  inhibitory  nervea,  mast    here  act  only  as  a  conttaclile 

,  stimulus  to  the   vaeomotora   for  other  parts  of  the   vascular 
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neiTous  Bjsterii,  nod  thereby  bave  Ciituted  the  oorreMpoading 
veswU  to  ooDtTsct.  This  vieir  is  Hapported  by  a  ooatraotioa 
of  aomc  coDJtmctivul  vvkscIs  obnorved  during  the  cold  Tnot  bath. 
Tbo  viMcular  <-tiQtnu-tian,  therefore,  \i  the  r«asaii  of  the  diiai- 
uithetl  hlood  luippl;  to  the  head,  and  this  causes  ttie  fall  in  the 
temjiemture  of  the  external  meatus. 

When  viv  consider  that  the  lo»s  of  tension  in  aoch  a  small 
vascular  region  as  is  afforded  b;  the  akin  of  the  feet,  could  aot 
possibly  alter  the  toimn  nf  the  whulc  system  of  hViod  vessels, 
there  can  be  no  doubt  that  Huch  local  sl.imulation,  involving 
as  it  does  only  n  small  number  of  vessels,  does  not  act  &y 
(Urivnt'i<ii\,  iif  IiIoihI  fnini  the  lieiid.  Tlie  oontrsctility  of  the 
vessels  would,  in  any  case,  suffice  to  satisfy  completely  the 
increased  requirement  of  blood  in  the  skin  of  the  feet. 

Naiimann  has  brought  the  proof  that  sueh  topical  .itimidi 
influence  the  circulation  in  other  parts  of  the  body  by  way 
of  the  uervoux  system,  by  means  of  an  experiment  in  whii^ 
he  wa8  in  n  i>osition  to  influence  the  circulation  in  the  re- 
nminder  "f  the  body  uf  a  frog,  which  was  attached  to  the  web 
only  by  means  of  tJie  sciaUo  nerve,  by  a  local  stiniulHtioD 
applied  lo  the  web. 

The  view  tliat  the  local  lieal  abstraction  in  the  feet  hud 
sufficed  to  lower  the  temperature  of  the  blood  and  body  ao  fax 
lis  Ut  give  an  eX])laiintion  of  the  fall  in  the  aural  temperature, 
would  be  still  less  justitiabU-,  for  this  »iust  have  been  cerUiinly 
indicated  and  recognised  by  a  corresponding  &1I  in  the  arillary 
tenipeml  ure. 

hitlicationa, — The  cold  foot  or  sole  bath  will  be  found  very 
useful  ill  habitual  coldness  of  the  /tetf  whether  caused  by 
spastic  contraction  of  the  entaucoiiM  veswl.*  in  the  lower 
cstremitie.«,  or  by  passive  conditions  within  them.  Many 
fomu  aUn  of  aittjlo-paralylic  sweating  of  the  /eel  will  find 
their  remedy  in  short  foot  balh*  of  cohl  running  water. 

It  is  a  long  acknowledged  fact  in  hydrotherapeuiical  experi- 
ence that  the  cold  foot  bath  is  useful  in  headache,  promoted 
by  various  causes.  Those  forms  of  hi-^adache,  in  (larllenlsr,  ore 
allayed  with  almost  physical  accmncy  by  means  of  this  pro- 
cedure, vhieli  originate  in  congestions  to  the  head,  aod  in 
which  there  is  an  increased  blood  supply  to  the  brain  or  il« 
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membrancK,  us  wvll  as  nil  those  coadition)  whiuh  are  charac- 
teriKKd  by  elevution  nf  the  Uimperature  of  the  head,  b;  more 
lively  injection  of  the  conjunctiva  and  heightened  coloor  of 
either  onf!  or  both  »iilei>  of  the  fact-  and  enta.  The  perUtaltic 
action  of  the  bowels   is  also  frequently  pmrnotcd  by  the  pro- 

■  cedur«  in  question ;  in  «omc  forrn«  of  vliiggisb  function  of 
tbe  iiit(^»iine,  we  will  therefore  find  an  appropriate  means  oE 
treatment  in  this  form  of  biith. 

On  the  other  hand  we  mn«t  lake  giwrl  care  to  avoid  luing 
foot  balhs  in  any  affections  of  the  nmgeiiital  system.  Vesical 
catarrh  and  ii  tendency  to  KjMii't.ic  ccmtniction  of  the  bladder, 
are  those  which  are  asually  most  aggravated  by  the  foot  bath  ; 

■  anaemia  of  the  brain  of  any  kind,  sclerosis  of  the  cerebral 

■  Tessas,  and  ullicd  proccwM  also  voiilni-indicute  tlic   asts  uf 

■  cold  foot  baths. 


THE  C0J1PRESSE3. 

General. 


Of  the  variona  forms  of  compresses  which  belong  to  the  most 
important  and  most  used  Iiydruthempeulical  measures,  cooling 
■nd  htatittij  cuinpre»MH  are  distinguished;  tho  formt^r,  m  their 
name  implies,  are  intended  to  reduce  the  temperature  of  the 
part  upon  which  they  lie  by  vatious  degrees,  snd  thereby  to 
influcoce  the  locii!  uulritive  prxK-cswr*.  Itie  mvtliod  of  ap- 
plication is  here  by  no  means  a  matter  of  indifference. 
Rcfrigcrktioit,  or  tin-  locjil  reduction  of  temjicnit ure,  is  as  wc 
have  seen,  of  intlu<-nc^  upon  innervation  and  the  circulation. 
By  its  action  the  processes  of  diffusion  and  cell  life  are  re- 
tarded and  arrvsted,  and  the  blood  supply  is  diminished, 
whereby  the  jiassa^je  of  white  and  red  blood  toq>u»eIe8  from 
the  rtwsels,  in  tntlnmmatory  and  exudatory  processes,  is  dimi- 
nishefl  or  kept  ijnite  in  check.  In  a  worri,  the  jihy biological  and 
pathological  vegetative  and  nutritive  processes  are  arrested. 
Chemical  and  fermcnlativn  processes,  and  those  of  decom- 
position, are  altered  more  or  less  according  to  the  degre«  of 
tti«  reduction  of  tcm[>eTature. 

t  l2 
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Aft  supplying  general  indications  for  the  local  applicarion 
of  cold,  all  local  pnwotue*  iixiy  thercr'>r«  be  taken  which  real 
upon  hyperemia,  cougestion,  or  inflammation,  and  all  \>t<*- 
ccMHBS  in  which  puin,  hi>at,  or  exuditlioo  n-quirc  lo  ha  com- 
bated or  prevented. 

Processes  quit«  the  rcvcrne  of  thew,',  are  called  forth  by 
localised  hralinij  or  dir^  heat  »upjtly,  by  raean»  of  alim«i- 
anl  and  hot  comjrreesfs  or  fonientatioDs. 

Diiftuion,  cell  life,  Wood  KUppIy,  the  tnini>!t  uf  rcH  and 
white  blood  corpuaclcB  through  the  walls  of  the  vessels,  meta- 
bolism, the  formation  of  tissue,  in  short,  tho  physiological  and 
puthologiciil  vegetative  and  niilritive  procii^scf,  decomposition, 
fenneotalion,  and  organic  operationn,  are  ail  promoted  and 
aoeeUrated  by  heat. 

In  every  form  of  local  aninnia,  ))welling,  and  solid  exuda- 
tion, aa  well  as  in  abnormal  diBap|>earance  or  atrophy,  warmiiig 
procedures  will  be  useful.  After  this  geueral  discourse,  we 
will  now  occupy  ourselve.t  with  the  modiui  o^ierandi  and  indi- 
cations of  the  various  individual  forms  of  the  compress. 


CEroiLTC  Compresses. 

Method. — It  ought  to  be  really  quite  t)uperf!nou»  to  go  into 
the  methods  of  applying  cold  and  warmth  to  the  head,  since 
there  is  no  resource  more  extensively  made  use  of  than  the 
application  of  cold  to  the  head,  the  patients  mostly  not  wniting 
until  l1ie  pliy^ician  lias  given  instructions,  bat,  in  the  moet 
various  forrn^  of  headache,  applying  cold  com[)rest<«s  without 
much  consideration.  Jt.  is  true  that  physicians  and  the  l&ity 
usually  carry  this  out  without  any  definite  principle.  Con- 
ceroing  cold  compresses  in  general,  that  which  Ksiiiiircb  so 
properly  remarked  about  them  still  holds  good  to-day: 
*  Amongst  all  methods  the  most,  used,  but  still  most  improper 
and  unsafe,  is  the  application  of  cold  compresses.  It  is  pos^ble 
therewith  to  call  forth  a  conrtant  abstraction  of  heat,  but  the 
contrary  ia  brought  about  as  often.  If  they  arc  not  frequently 
renewed,  the  inner  surface  of  the  wet  compresses  soon  becoineii 
of  the  same  t^-niiierature  a*  that  of  the  inflamed  part  of  the 
body;  the  radiation  of  heat  therefore   even  ceases,  and  the 
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'  inflamnuitOTy  eleratkm  of  tempersturo  ih  increAsed  instead  of 
being  diminished.  At  vvrry  rt-ui-wul  of  the  compress,  un 
abAlniction  of  heat  again  takes  place  for  a  moment;  but  the 
constant  change  of  such  vtiy  unlibi-  impreseiona  causes  n  con- 
stantly n*curriiig  irritation  wliich  certainly  may  act  beneBcially 
in  Home  cases  of  sickness  (Prieasnits's  stimulating  com  pressor), 
but  very  oft«n  invicu«cs  the  infinmmatory  action  instead  of 
dimioifhing  it.' 

It  was  imagined  that  all  the  disadvantages  descriliwl  so 
aptly  by  EKinurc^li  a»  attending  thi;  cold  compresses  might  be 
avoided,  by  applying  dry  cold  in  the  continuous  form,  bags 
being  filled  with  water,  ice,  snow,  or  freezing  mixturt-s.  As 
a  matter  of  fact  wIkto  he»l  ubul  rarl  ion  is  alone  required,  and 
wh«re  it  is  antici|>ated  that  thiit  must  be  continued  fur  some 
time,  so  that  one  woold  be  thrown  u|jon  the  industry  £n<l  good- 
will of  the  nUTKK  ill  ap]jlying  cold  coTiipresscs,  it  will  usually 
be  best  to  apply  diy  cold  in  any  of  the  forma  juxt  uicntioued, 
or  to  combinv  lliem  with  tlir  nioint compresses,  which  I  moch 
prefer. 

For  hwd  compro^M  it  will  thtreforo  be  best  tlial  a  colil  com- 
prciM  aliould  be  first  pbioed  on  thf  bond,  the  hr»\,  foiin  boiog  that  of 
a  cap  conBisting  of  two  or  three  laviffs  of  liiieo ;  and  in  order  to 
knnp  it  cool  for  n  long  tinii-  or  [N^rfcctly  oiild  at  will  without  liuving 
to  diaiii^e  it  often  uben  it  becomes  hmted  more  or  letiii  <(uickly,  loo 
bo^  or  Itliutdcru  tuny  \>c.  [ilnced  ovur  th«  wot  cotn{iraea. 

i  I,  however,  prefer  the  coolinff  cap  for  Uiis  pnrjKwe,  as 
ap]iaratu9  which  I  havf  had  coust.nictvd  for  the  continuous 
refrigeration  of  head  compresses,  and  in  which  in  addition 
llic  degre«  of  this  rrfrigcnition  may  be  fixed  at  will.  Fig. 
43  ptirtiays  this  apiKtratuii.  At  the  head  nf  thv  bed  an  arch 
is  fastened,  to  which  an  indiaruhber  bag,  in  the  form  of  a  cup, 
is  attached ;  by  means  of  a  conducting  \»\k  connected  with  it, 
this  rap  may  be  filled  with  water  of  any  temperature  requiri^, 
which  is  tbcii  carried  otf  again  by  another  lube ;  Ihua  it  is 
poasibtft  to  send  a  continuous  current  of  water  through  the 
indiaruhber  cap.  WTien  the  bag  is  now  brought  into  contact 
witb  the  moist  ca{t,  the  latter  ix  kept  constantly  cool  or  cold  at 
will  without  having  to  be  '.-hanged.      In  this  appliance  the 

[Water  Img,  with  its  contents,  docs  uot  rest  upon  the  head  of 
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1li«  patient,  since  it  id  imspcnded  from  the  ai^li ;  it  ximpl; 
refrigL-ratrE  iLc  cotuprcss  wilbout  iDconvcDiencing  by  its  weigbt. 
But,  ajtart  from  ail  thiR,  the  head  can  he  oooled  b;  this  mesni 


Fiu.  -13. — The  CDoting  cup  with  ruuinng  watvr. 

with  fresli  walcr  nlmje,  »nd  \ve  m«v  be  altogether  di^^x-niie 
with, .iH  Ihe  fresh  water  rapidly  riinaiog through  the  bagoaaaUy 
reduces  the  temperature  of  the  heiKl  sufficifutly. 

The  couling  cap  for  Lhe  bead  mimt  lie  constructed  in  such  a  manner 
tiiat  the  inner  Willi  of  t,hn  indinriihhcr  liric  i»  ntbtchcid  to  the  outer 
lit  numeroitH  {luicits,  whert-hy  tljf  Imlgiug  uf  the  inoET  rade  is  pnt- 
vpi)t«tl,  nud  the  ubjpct  of  the  ciNiling  cap  is  [in-HcTrTed,  namulj:  tii 
make  it  Ue  evenly  over  the  whole  of  tlie  huiiy  convexity  of  the  head. 

A  further  advantage  is  to  be  gained  by  allowing  the  supply 
pipe  to  open  into  thf  lowrst  part  of  the  rap,  and  the  overflow 
iu  commence  at  the  highest  point,  as  thereby  the  whole  cap 
is  kept  constantly  tilled  with  cold  wafer  n«  long  as  Die  supply 
is  kept  up. 

I  pre!«ume  it  mu»t  be  a  priori  readily  understood,  that  tJiis 


MODUS  OI'KltANDI  OF  COOUXO    CO.VJ'S ESSES.      61B 


ippantu*  Gtcilitatce  th<;  process  of  iipplying  cold  to  the  h«ul 
rery  greatly,  that  by  its  u»e  the  requirements  demanded  of  the 
□urring  department  can  be  greatly  reduced,  and  that  the 
patii-iit  it*  much  l^s^i  iiiconvenienced  when  thv  compress  need 
not  be  changed  yet  still  remains  cold.  Jost  as  little  doubt, 
liowcver,  can  remain  on  our  inindic  that  IJiik  ik  n  i<i]prrii)r  mode 
of  applying  cold  to  the  head  to  its  application  by  means  of 
the  ic«  bag,  when  wc  n^meinbcr  that  tlic  latter  livs  only  n]K>n 
a  circumscribed  pat^.  of  the  head,  and  that  the  nbittmclion  of 
hcBt  becomes  too  intense  in  this  ]Hirt^  The  dry  cold  efiect  is 
besides  much  letis  intense,  even  though  very  low  tfinpvniturvs 
may  have  been  used.  I^ow  temperaturej^  brought  into  contjict 
vith  a  dry  skin,  cause  more  powerful  and  permanent  con- 
traction of  the  veti»el!t,  and  the  fkin,  which  hax  become  a  bod 
conductor  through  the  greater  part,  of  its  fluids  having  been 
expellitl  by  ihe  contraction  of  thw  blood  ve-nwls,  must  cause 
the  refrigeration  to  be  slower  and  more  difficult  to  achieve. 

Sfy  experience  has  iude<^i^l  taught  me  that  the  applica- 
tion of  dry  cold  i*  ofteuer  followed  by  rheumatic  affectJoiis 
than  a  corresponding  ap]>[ication  of  wet  cold.  Parlicalarly 
aflw  the  applicafiou  of  ice  bags — and  this  all  experienced 
physicians  will  corroborate — we  not  very  seldom  ober^'e 
»tubbom  t^cumatic  pains  left  behind  at  the  seat  of  thoir 
operation. 

When  therefore  we  wish  to  apply  cooling  comjiressea  to 
the  head,  where  the  application  is  anticipated  to  be  of  dod- 
siderable  duration,  and  when  we  must  endeavour  to  avoid  every 
[Kiwerful  reaction,  then  we  will  apply  the  cooUng  cap  over  tho 
mMst  ooRipre<t. 

ifodue  opemrtrli. — We  intend  to  moderate  the  local  tem- 
perature by  the  cold  cephalic  compresws,  to  influence  innerra- 
tion,  to  act  amrstheUcally,  and  to  limit  the  eirculation  and 
locml  metaboliiim  of  the  tis^ies. 

Hie  <vnditions  for  cooling  and  tho  deep  iienetration  of 
cold  seem  to  be  more  favourable  in  the  head  than  in  most 
Iter  parts  of  the  body.  The  bony  skull  is  only  coveml  by  a 
ry  thin,  easily  refrigerated  layer  of  soft  peuts ;  any  considemble 
■obentaneous  liodding  of  fiit  is  wanting,  as  is  also  a  thick 
muHuIar  layer,  )>oth  of  which  are  most  calculated  to  retard  the 
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amdnciiim  of  beat.  l*be  most  efTective  guard  then  against 
the  pcQctratioa  uf  void  or  heat  to  the  br»ia  i»  ofTered  by  the 
hiiirs  :il')iie,  and  these  are  certainly  easily  enough  removed, 
when  it  is  coiistdL'rvd  iii'<;c»!mry  to  do  «o.  Yi-t  the  bnun  must 
b«  sufficiently  protected  against  evei^  oontdderable  attack  of 
teini)erature;  this  is  itidi»prnsHblc  to  it«  fiiuctioo,  and  the 
nt^cessury  protection  i*  furnished  to  the  cerebrum  by  I  he  great 
amount  of  blood,  out  of  all  pro|>oi1ioD  to  it,  with  which  it  i« 
floodt'd  by  every  syutolc.  It  scfiri*  that  the  Hu-aibtilic  pixx-ewcs, 
Ki)  imjHirtant  to  the  function  of  the  bmiu,  must  be  made  iude- 
pendent  of  external  thermal  influences,  and  this  can  only  be 
attained  by  voiisliiiil  iiiid  rcgiil;ir  irriffilion  vrilh  ()iiHiititie« 
of  blood  at  the  teni]ieratiire  of  the  heiirt.  'Ihv  rieh  blood 
supply  paralyses  the  actions  of  ccwling  and  heating  upon  the 
brain  muss  almost  t'oinpletely.  "Vhiif  nJc)ne  will  explain  how  it 
is  that  patients  ean  suffer  the  application  of  ice  or  freezing 
mixtures  to  the  head  for  dtiyn  atid  weeks  without  undergoing 
di»<turlumc-e«  of  cerebral  fniu'lion.  This  c-ould  not  Ite  pusaible 
if  here  the  temperature  were  to  fell  ten  or  more  degrees,  as 
Esmarch  has  shown  happens  in  the  cavities  of  the  bones  of 
the  extremities.  Every  ai:tii.-i]  reduction  or  elevation  of  the 
teiiipeniture  of  the  brain  itself  would  call  forth  serious  dis- 
turUuieex  of  function,  as  the  cx[ieriment4t  of  Kiohiu^lfnou,  in 
which  refrigeration  of  certain  portions  of  the  brain  called  forth 
the  severest  wtisible,  sennury,  and  motor  disturbances,  go  to 
prove.  1  think  then  I  must  adhere  to  the  behcf  that  thermal 
im])resni(iiis  upon  the  head,  witliii)  the  limiti"  in  which  they  eun 
find  application,  will  hardly  call  forth  very  profound  alterations 
of  temperature  in  the  brain.  The  meninges  appear  to  inc  to 
be  li'!<K  priitt*ted  ngiuust  alleiiilions  of  teinp'Tat ure.  SchiilWs 
experiments  have  shown  Ihat  the  meningeal  vessels  contract 
and  dilate  upon  stimulation  by  cold  and  heat.  The  thermal 
effects  of  heat  supply  and  deprivation  will  here  be  not  «o 
much  annulled  by  I  he  circulation  as  M^euis  to  be  the  case  in 
the  brain  substance  itself.  Heat  and  cold  will  therefore  effec- 
tually alter  the  ein^ulution  and  temperalurt- of  ihc  meninges 
for  uk;  we  mus^t  then,  ax  in  the  application  of  iwld  to  any 
other  portion  of  the  brain,  in  applying  cold  to  the  head  have 
regard  to  the  reaction  and  the  after  effects.     And  herein  ogaJQ 
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lies  a  pcctiliiir  a(lv»ntngc  wliii-h  my  cooling  cap  posseMes  over 
uny  other  |)ro(xtlure,  ns  it  ii<  |XMab)e  by  it  to  atoal  in  and  out 
as  it  were  wilb  the  thermal  stimulus  and  thereby  avoid 
i-very  more  vioU-nt  reiictiou.  By  ciiutiously  rivaling  iti  and  out 
vi(J)  a  low  tenipitratnre  we  succeed  in  reducing  the  meningeal 
trmfx-ralurp  am!  are  able  to  keep  it  down  n»  long  ais  agreeable, 
thereby  avoiding  .111  undesirable  reaction  and  (wssibiy  the  return 
of  the  ctHnplaintd. 

l7utifxitio)is.—T\n'sv  may  be  deduced  fnim  what  has  been 
said  already.  A  hot  feeling  in  the  head  and  most  forms  of 
headache,  which  may  bv  set  down  as  meningi-al  painc,  may  be 
modified  ur  allnyi-d  by  ajipropriale  warm  and  eold  apjilicationa. 

If  of  a  nem^algic  character  the  j>ain  will  be  allayed,  as 
iu  Kuperiicial  nerve  tracks,  by  retitrdaliou  or  arrest  of  tlie 
donduclion.  Congestive  and  inHammatory  meningeal  affections 
will  be  delayed  by  cold  or  may  be  arreKted  completely. 

Coid  vomptesDeii  further  have  the  object  of  elevating  the 
toDua  of  the  cranial  vessels,  eq>ecially  the  meningeal,  since 
the  cerebral  ve»*el»  them»elvc8  are  hardly  to  be  directly  inllu- 
enced  thermally.  Cold  cumpre»ise«  to  t4ie  head  then  will  be 
suitable  in  all  elevations  of  pressure  in  the  vascular  system, 
and  where  the  ponsequences  of  such  an  elevation  to  the  crataial 
vemeU  are  to  be  anticipated ;  hence  Ittey  will  be  useful  in  all 
ooogmtive  conditiotts  and  where  there  is  danger  of  retn>- 
■taudal  oouge»tioD. 

Heating  cephalic  comjiresses  will  be  more  rarely  made  use 
of  than  the  cold,  and  yet  in  certain  procvKW.**  u  not  uniro* 
|iortaot  ru^  bllsto  their  lot  also. 


Heatlno  Cephalic  Compresses. 

Apptieatuin. — The  whole  of  the  haiiy  part  of  the  head,  iDcIudinj^ 
the  forehead,  is  nrappnl  up  in  a  mngloor  at  mart  a  iloubln  layer  of 
Uiin,  doccly  applied  material,  which  has  been  wrnnx  out  in  very  oold 
wat«r  and  is  ihui  covoi-rd  by  oni-  or  tvo  Uyi>rK  at  thick  dry  liam  or 
woollen  materiuL  Tl>u  w  bul«  droasinx  is  a])plit^  after  the  uianuur  of 
the  cn|N^lI«no  Imtidago  or  mitra  eapitia  ;  it  is  generally  applied  in  the 
oraning  before  ftoinft  lo  bed.  Ver}-  mrely,  aod  then  oitly  with  great 
aution,  do  I  allow  sacli  a  drcesiog  to  bo  worn  in  tii«  daytinio,  when 
uwving  ahoul. 
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Aft«r  llie  T«niovid  of  hikU  a  vapour  [>oultk«  tbe  bead  n  &t  atic« 
wrapped  iota  a  Ary  cloth,  rubbed  protlj  tboron^ht)-  Uwrcu-ith  and 
driud.  It  is  better  in  m&ay  ouwit  to  rub  tli«  liead  wilb  a  damp  dotli 
immcdifitely  afUr  tho  ramoriLl  of  tba  draung,  nnil  oa\y  aftto-  tluit 
to  rub  it  dry. 

Iii^«ad  of  damp  cluth«,  wartnfd  and  dry  one;)  will  ofien 
Imvu  \»  be  u«ed  wht^n  tbe  <:oin)irfK((  dowi  not  Ktifliciently  heat 
itself  on  a  very  cold  bead.  In  many  cases  it  is  UEeflil,  by  pre- 
viously tapping  tilt'  hcftd  with  tbe  tips  of  tbe  fiiigvnt  and  by 
gentk,  dry  friction  of  tbe  head,  to  facilitate  the  subsequent 
warming  of  tbe  vapour  poultice. 

Modus  openindi.^Tlte  action  of  tliesie  water  poultice* 
rexls  upon  a  posmbly  rapid  dilatation  of  tbe  cranial  vend*, 
wbich  miiiit  Ik  brought  about  by  the  tlR-rmal  stiiuulatJoa  and 
prercntiou  of  thn  bciir  di^'barge  by  bad  cunductont,  and  Bom^ 
tinier  by  mechanical  inUuence  or  direct  heat  supply.  The 
latter  can  uImo  be  »U(\>iiipliidied  witli  llii;  luisiNtancv  of  the 
already  mentioned  indiarubber  cap,  through  which  a  stream 
of  warm  wnlor  i»  now  conducted. 

Inilicaliongi  for  the  u.-e  of  thitae  excitant  eeplialic  compresses 
— which  are  still  much  too  little  availed  of,  even  now — are 
provided  by  till  foriiiM  of  di!tua«<>  rvvting  u|ion  Bngio#]jaKtic  pro> 
ceese:! — namely,  headaches  in  ana-mic  conditions,  many  forms 
of  spasm  de[»nding  uiion  anaimia  of  the  brain,  many  neuralgias 
and  migriiiiwv  of  the  hwid,  rbfumutic  HfTi-i'tioii*  of  the  icnlp, 
and  chronic  nasal  catarrh  with  sjiarse  and  tough  secretion.  All 
tliese  ar«  frequently  removed  by  the  vascular  relaxing  action  of 
the  cxcituut  compresses  or  by  direct  heal  su{)ply  to  the  head. 


Cervical  Compresses. 

These,  like  the  cephalic,  are  also  divided  int«  refrigerating 
end  heating  compresses. 

Mtthod  af  Appliealion. — Tlie  refrii^eratin^  wmpnss  muni  be  kept 
continually  cold,  either  hy  vpry  frequent  rtxinging  oi'  by  oontACt 
with  a  facAtahntmcting  uiitliiiin.  For  tliiii  ptii'jioHi!  Uil-  ooaipruM  in- 
<!luiti!H  Kutlaporcha  tisg\ie,  and  is  covered  with  nu  ioe  bag  or  by 
an  apparatus  which  I  harf?  ijcriid'cl  fm-  thr  ,ijiriciiil  puq>oiw,  coiiHuling 
of  an  iinIiarubV)er  Ikik  ahaped  like  a  collar  which  ia  either  filled 
before  applying  to  tlie  nci-k  with  a  frprziiip  mintiiro,  or  throngb  which 
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~  ftWHin  of  cold  water  ih  nllowed  (o  flow  Dvin  an  elevated  kktvOu-, 
as  slowly  or  ropully  as  defiimble.     (See  lig.  44.) 

The  tec  bags  urc  applied  in  such  a  manner  that  they  extend 
from  l.h«  muirtuid  pioce^R  down  to  the 
clavicle  on  Iioth  sides  of  the  neck. 

Stimulating  or  henting  Cdr\-ica1  com- 
firetiEH-ji  oonKLHt  in  colO  (Iilui]i  olottis.  nljn|j<sl 
like  ft  cmvat,  which  must  be  wt^ll  covnvil 
with  dry  miiteTial.  Tlio  voiufirt'.-a  uiu.y  be 
either  eodoeed  in  impermenble  cov^riogs, 
eg.  gtittapSTchA  timun,  miu^kinbRli  or 
waxed  eloth,  ur  be  aimjily  covered  with  a 
dry  vogllcD  or  linnn  doth.  The  ntimnliit^ 
iitf  coEDpretv  is  to  be  nnewed  as  a  general 
mlo,  only  when  th«  moistun'  of  tlie  clotli 
baa  evaporated  and  it  i.-i  uearly  diy. 

Mod\L9  operandi.  —  The  cooling 
cemoil  compress  causes  ii  contnu-tiuu 
of  the  large  aiid  small  arterial  blood 
vessels  crossing  the  cervical  region, 
««d  cooU  tlK.  ti«,u«  benefit.  Th«  ^"i.iS--.^|r„r'!SS* 
efTect,  therefore,  will   not  alone   he  a  lu^ybewni. 

geoernl  one,  but  will  extend  itself  also  to  the  region  of 
di«(ribiit!on  of  the  veast-i*  uct<-i)  ugion.  A  contractimi  of  the 
carotids  will  diminish  the  blood  supply  to  their  whole  region 
of  distribution,  to  the  formations  within  tlie  pharynx  and  also 
to  the  head.  I  have  been  ublv  to  establish  this  dirrctly  by 
temperature  measurements  in  the  external  auditory  meatus 
vtd  by  measuring  the  heat  diicharge  from  the  head  and  Ihe 
bice. 

The  local  refrigerating  action  of  the  cervical  compress  opoQ 
the  formations  of  the  neck  and  the  pharynx  will  imly  mako 
itneir  felt  nnder  vpry  euergelie  cold  influence,  by  the  iwe  of 
very  low  temperatures,  and  under  prolonged  diimtion  of  the 
impreKMion. 

The  stimulating  eomprem,  whioli  is  toeall  forth  n  dilatation 
of  the  CQlaneoUB  vessels,  mu&t  become  warm  as  rapidly  as 
poiDtible.  Ttie  question  has  never  yet  been  ccmclasivcly  decided 
whether  in  Mnvring  the  damp  cold  c;t<ith  lying  directly  opon 
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the  neck  with  an  impermeable  materia!  the  action  is  more 
prompt  and  powcrfid  llian  wlit-n  the  moist  cloth  ie  covered  011I7 
Biiiipl;,  hitt  thon)ug)iIy  dry-  In  an;  va)«e  the  wmpresx  which 
ie  covered  with  an  impermeable  layer  must  likewise  be  itepa- 
latcly  covered  with  a  orwtud  cloth,  aince  otherwise  the  greater 
radiation  of  heat  and  condnction  by  the  guttapercha  tissue  or 
wuicd  cloth  would  unnul  tlu'  bt-uefits  of  the  arrci^tcd  evspom- 
tion  agaio.  It  seems  aa  if  rhe  gradual  drying  of  the  coinpreM 
without  impermcabk'  covering,  whereby  a  fresh  moifitcning  is 
rendered  m-ci-nwiry  iilu-v  »om»-  tiiin.-,  exerti*  n  mure  powerful 
influence  over  the  dilatation  of  (he cutaneous  vesfleU  by  repeat- 
ing the  cold  stlmulaliou  ihmi  thf  other  formof  compress,  which 
also  often  <-allit  forth  n  iKinhur  iiiKsimforl^djle  feeling  by  pre- 
venting free  cutaneous  perspiration,  and  perhaps  might  excite 
a  stimuluting  effect  upon  the  Viisocoiislrictors  by  the  n'tciition 
of  certain  excretory  products.  In  oompressc!*  covert-d  imper- 
meahly,  the  hypera-miii  of  the  skin  becomes  lost,  and,  further- 
more, the  heat  discbarge  becomes  smaller  through  greater 
miMHTjtiou  and  soaking  of  the  epidermis.  Giitttueoui*  eruptions 
also  are  more  easily  lalletl  forth  by  such  compresses. 

The  modus  operandi  of  the  stimulating  compresses  has 
not  been  elaeidiitcd  in  iill  its  )ku-I!>  ns  yet.  The  influence  of 
tlic  moist,  nearly  blood-warm  vapom-  upon  the  tissues  under 
the  compn-ss  must  hero  be  eertainly  of  import«nff. 

Indications. — (.'ooling  Cfrviral  corajiressea  then  will  he  iu- 
dicatt.'d,  on  account  of  tbcir  local  action,  in  all  infiafnmalory 
a/nd  irritative  pnn-pmfi*  in  thr  'tifvk  and  pharynx,  the  various 
forms  of  anffinn,  pharynfjeal  and  hiryngml  catarrh  and  in- 
fiattimtitivnif  antt,  in  their  most  energetic  form,  in  croup  and 
diphtherin.  They  will  iikewi-it'  find  application  in  uffections 
of  the  head,  acconliiig  to  the  principle  which  I  have  e8tablish«d, 
that  in  iH-ripheni]  infliimm;itory  procesdcn  the  vu»cular  and 
nei'vous  regions  by  wbii-h  conductiuii  tnkes  jilaee  should  be 
kept  as  cool  as  possible. 

The  stintulali/ii!/  cervical  compresses  will  find  application 
in  the  later  stages  of  catarrhnl  and  infliimmfttory  affections. 
In  this  case  we  will  act  derivatively  to  dccix-r-lWng  fonnutions 
by  the  dilatation  of  the  cutaneous  vessels,  and  influence,  by  the 
]*enneability  of  t]ie  »kin  for  tlic  moist  vapour,  the  processes  of 
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diflru.-di>n,  and  promote  loeoqition.  The  stimulating  compress 
vitl  nlso  have  a  beneficial  in&aenc«  upon  the  secretion  of 
diseased  mucous  membmnf^'S,  distolving  it  »w\  tendering  it 
more  dilute. 

We  will  here  only  cursorily  remind  ourselves  that  erery  re- 
frigeration of  ])erii»lirral  i^tnitu  of  the-  body  causes  an  elevation 
of  teni]jeratwre  in  deeper  aLrata  of  tissues  lying  beneath  them, 
which  is  a  fact  of  importance  to  the  indications  for  cooling  and 
stimuliiiirig  cervical  conipreiigH^  In  like  manner,  a  warming  of 
peripheral  strata,  ncoompimied  by  va«cidar  dilatation,  is  suc- 
ceeded by  a  fall  in  temperatiire  of  the  deeper  Rtnila.  There- 
fore stimulant  cervical  compresses  bring  about  a  fall  in  the 
temperature  of  the  inflamed  jNirts  in  angiuu. 

Thoracic  Comprrsses  or  Crossed  Basdaues. 

.l/i-rAo(f.'~Tlioi'adcromprC(ise8are  applied  iDtberoruiora  woniftn's 
tnaa^lar  shawl.  A  lyiinpretiB  or  napkin  is  fiildtd  dingonnllv,  wrung 
oat  vol)  in  toKI  water,  and  then  laid,  with  ibi-  point  of  the  cloth 
npoD  the  bock,  io  such  a  mnntuir  tlmt  both  ends  can  be  carried  over 
the  »lM»d>lerii  and  crowed  over  the  chmt  like  a  comforter.  The  point 
of  the  triiLti(;uliLi'  cloth  may  also  t>c  laid  on  the  chenl  and  the  eiija 
carriad  ovrr  the  tdiouldeia  and  crooMad  over  the  bnck.  iSotli  i-ndx  an 
diawD  Lack  and  spread  out  uvrr  tho  sides  of  the  thorax  ;  or  a  square 
OomprMS  may  l«  Iai<l  right  airniwi  the  anterior  wull  of  tho  tbomx 
and  Ivoagbt  OTer  the  sidcK. 

A)l  these  compresses,  with  the  exception  of  the  first-named 
fomiican  he  renewed  without  nec^'ssitating  the  paiient'it  moving. 
They  may  be  used  as  cooling  applications  either  by  renewing 
them  as  often  as  reijuired,  or  by  keeping  them  constantly  cool 
by  contact  with  ice  bugs  or  cooling  cushions. 

For  applying  the  Ktiranlnnt  tboracii^  compmai  (the  crootMl  bauit- 
age)  two  ordinary  iibdouiinal  bandage  aro  Tn.ixti*»ry  (Prieasnitz'n 
bandagea).  Bull  of  them  must  have  n  length  of  3  to  2|  metres  by 
16  to  30  oentioietrcti'  hmultb.  Tlio  Imudsgni,  one  of  which  ought  to 
be  anpfvlied  wilb  narrow  tapai  which  mtist  go  14  time  ronn'l  the 
IImnux,  are  now  roUad  up.  The  one  without  tapeii  ia  well  wrung 
out  in  cold  watvr,  and  is  panwd  in  the  following  manner  ronnd  the 
cbost :  b^inaing  at  llixi  left  axilla  it  ia  carried  tliaj^nally  over  to  tbs 
right  shoulder,  reversed  and  brought  back  again  to  tbo  left  axilla 
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ovor  the  luick.  It  is  then  carriod  right  navm  tli«  chert  to  tba  wi^ 
axillft,  AitH  tlionoii  upwnrdH  ia  tbu  lef(  slionlder,  to  bn  itgun  revsreod 
unci  broujilit  buck  to  the  starting  point  tintil  the  end  in  raacbod, 
coveiing  hk  rniicli  cif  the  i-hfvt  lut  joMiibh'.  Thn  Hcon^  (A'7)  b'*"'1iy 
IK  nppliei]  ill  fui  iiufilopjuH  luannor.tiiking  cnrc!,  however,  thai  tlxi  Gnt 
one  is  everywhere  (xiv(>rii>(1,  mid  the  whole  dnintng  i>  Kic»red  b; 
mcHnH  of  th«  bipw  nttacbed  to  the  Goal  tuiii. 

ModuM  operandi. — Ri-j'r'igei-atinfi  tkoraeie  eompraaes  are 
ajipIiM  when  wfi  desire  to  operufc  imtiphlagistically  ami  antr- 
eongeativcly  uprm  tho  urgiiiis  in  iho  ihortut  tbrough  the  cir- 
i-ulation  Hiid  t'-inperiiture.  ScblikoflTa  and  mj  «x]i<;riin«i]U 
have  shown  that  in  ten  ininut^s  after  the  commencement  of  a 
cold  iniprr»Kiou  ovtT  ibe  siurface  of  the  ehe»t  nn  Sullucnco  can 
he  gained  over  the  tetnijemturt-  of  its  cavity. 

InBuencv  ovtir  the  viisneontit rictfirs  st'cms  al»o  attainable 
llirwugh  the  sensory  cutaneous  uerves  at  the  nwmcDt  of 
uontat-t,  and  this  action  mny  be  exj)lained  as  a  retlex  action 
through  the  Avufory  eutaiicotis  nerves. 

IndituUiona. — We  will  therefore  apply  the  rcfrit^niting 
thoracic  compreiiH  in  inflainmations  and  irritation  of  the  pleiira, 
ill  i)b'nri(i<!  puJnn,  hypenemia  nf  the  Imifjn  Jind  hipmorrhage 
most  paiticularly,  especially  in  the  early  atagett  of  anch  affect 
tions.  Most  suitable  for  allaying  pain,  even  for  plearitic 
pnioK,  art!  the  moist  vniwiirdresHiigs,  in  the  form  of  (he  crossed 
bandage  for  instance,  over  vhioh  at  the  seat  of  the  }>.iin  an  ice 
hag  is  laid.  Such  dressings  have  not  the  disadvantages  of 
lt)aH  dry  cold  applicationK,  which,  aa  we  pointed  out  previously, 
often  call  forth  rheumatic  pains  in  the  part,a  over  which  tbej 
are  placed  or  in  their  imrnMliatv  neighbourhood. 

The  rooi^t.,  blood.warm  vapour  dresitjng  c-aiise«  a  cutanpous 
fluxion,  and  thus  prevents  the  local  vascular  sjiasni  cau#e<l  by 
dry  cold,  which  rt-presents  the  disposition  to  rheumatism.  The 
local  anaesthetic  effect  of  the  cold  i»  alto  greatly  promoted 
thereby. 

tn  active  pulmonary  ha^morrbagc,  the  local  and  enei^etic 
appliejition  of  cold  in  the  form  of  refrigerating  thoracic  com- 
presfics,  also  finds  an  indication.  In  this  case  it  seems  pailiea- 
larly  to  be  the  cooling  of  the  supraclavicular  fossjc  which  is  of 
i[n]>ortance ;  it  may  be  perhaps  that  here  a  great  numbor  of 
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nerve  fibres  is  «ucountered  by  the  cold  stimulant,  through  the 
medium  of  which  reflexpM  might  be  rclwucd,  wliich  conduct 
Aimulatingimpulseato  the  vaHamotoreofthepiilmotinryiirt^fries. 
Perhaps  the  efficiency  of  cooling  the  upper  circumference  of  the 
thorax  muy  be  aim  vxphiined  by  tlio  hcnt  abstniction  reaching 
the  apices  of  the  lungs  so  very  easily ;  and  since  thes*  arft  so 
frequently  the  i;it«  of  the  ha-morrhajro,  the  cold  muy  perhaps 
iu!t  dtrectJy  styi^tic  to  the  injured  vesseUi.  Small  ice  bags 
over  the  sopraclavicukr  fossfc  in  contact  with  a  moist  thoracic 
compress,  seem  to  me  to  Ix^  thv  very  bvst  form  of  the  direct 
applioatioD  of  cold  in  hiemoptysis. 

Great  irritability  of  the  heart  too^  and  rery  active  and  ac- 
oelent^d  cardiao  action  and  weakness  of  the  ht-arl,  tat:  often 
moderated  or  altogether  removed  by  refrigerating  compresses 
over  the  aiit^^rior  surface  of  the  cht-nt  aiid  the  cardiac  region. 

The  mode  of  action  of  the  stimulating  chest  compresses  is 
still  less  espliiiiu^d  even  tli;in  that  of  the  refrigerating. 

Modu»  operandi.— The  alimulathuf  thoracic  cmnfrt^ 
cau!«s,  by  il«  low  tcmpeniturc,  a  very  transitory  sLimuUtion  to 
the  sMisory  cutaneous  nerves  of  the  thonu,  and  cause*  di-ep 
inspirations  to  be  taken  at  the  moment  of  application.  The 
oomptvsti  soon  become)'  heated,  at  first  to  the  lemperatiue  of 
tbe  skin,  and  after  some  time,  by  preventing  the  heat  discharge, 
nearly  to  that  of  the  blood.  The  water  contained  in  the  com- 
press evaporates,  and  the  thorax  is  thereby  placed  in  a  blood- 
warm  vapour  bath,  which  dilates  the  cutaneous  vessels  of  the 
thorax  and  mu$f  accelerate  the  circulation  within  them. 

Very  likfly  (lie  mudu^  i>|)enuidi  of  the  rdiiiinl.iliiig  tboiacic 
compresses  depends  portly,  as  Lauder  Bnmton  supposes,  upon 
the  dilatation  of  the  vessels,  which,  ashy  an  irritant,  is  caused  by 
the  blood-warm  viipoiir,  nn<)  the  libemtion  of  the  circulation  at 
the  seat  of  the  application,  which  brings  about  simultaneously 
a  contraction  of  the  vessels  of  other  internal  |«rts  of  the  body 
corresponding  to  the  iwuticulur  cutaneous  region.  By  soaking 
the  ontaneous  nerves  in  the  moist-warm  va|>our  a  perceptible 
bene&cial  influence  is  al«o  exerted,  veiy  likely  by  reflex  upon  the 
bronchial  nerve*  and  the  n-Hpiratory  mucous  membrane.  The 
irritation  of  coughing  is  allayed,  respiratory  afflictions  are  modi- 
fied, the  bronchial  secretion  ia  diluted,  and  expectoration  there- 
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hy  &ci]itated.  Just  as  the  longuettefl  net  upon  sapeHicial  adfll 
Ki^ataneous  proc»'s»os  mo  do  ttiv  stimuliitiii^  thoitM^ic  comprensM 
act  opon  the  ntilritjvi^  {iriM^eK^ie!*  in  the  thoracic  orifin^.  Under 
the  use  of  these  drvf-^ings  ono  often  »ees  dissolution  and  abttotp- 
lion  of  old  mid  lianlentrd  oxud»tion«,  itnproveinent,  und  removal 
of  old  catiurhB,  aDd  solution  and  absorption  of  iJie  pruduchi  of 
neuter  and  ehronic  in  Ram  mat  i  [.in  k.  The  nutritive  process  and 
cell  life  miwi  he  here  quite  ]x«;«Iiarly  well  influon?«d  under 
the  moist  blcnd-irarm  fomentation,  in  a  manner  bitJierto  unei- 
plained. 

Important  for  the  explanation  of  the  modus  opcntndt  o( 
stimulating  thoracic  eompresses  seems  to  me  to  be  abiu  their 
influence  over  the  n-apiratoiy  function  of  \\\t  nkin,  which  has 
hitherto  been  inanfficientl;  investigated.  Robrig  has  nhovn 
that  the  skin  is  not  impermeable  to  gaseous  substancea  in 
the  direction  from  wlllioiit  inwfirdn.  Tlie  moist  vapour  which 
penetrates  the  organs  and  diseased  tissues  in  conjunction  witji 
the  higher  tempernture  in  which  the  thonix  is  placed  hv  the 
heated  crossed  bandage,  seems  to  operate  beneficially  upon  the 
processes  of  iliffuxion  and  circulation  in  the  diseased  orgaiu. 
Vasi-iilar  dilatation  and  acceleration  of  the  circulation  in  the 
yet  passable  tracts  of  the  lungs  may  be  the  result*  tliprc^. 
The  moist  I'sjiour  and  higher  temperature  bring  ulmut  condi- 
tions whii'h  must  influence  the  organic  processes  in  a  manner 
similar  to  that  of  a  hot-hoiisi>.  The  moist,  blood-warm,  intiainte 
atmosphere-,  which  is  kept  up  for  houi-s,  day»,  or  weeks  over  the 
surface  of  the  diseased  thoracic  organs,  exercises  thiti  lieneSciul 
MtJon. 

Accordingly  we  may  expect  analogous  topical  actions  from 
the  crosoed  liaiidage,  perhaps  even  more  powerful  ones,  to  those 
whicji  Mittoi-maier  and  Hohden  claim  for  climatic  cures :  'The 
cheesy  deposits  soften  up  t^  the  line  of  doninrcution,  and  are 
expectorated,  so  that  it  is  often  possible  to  ascertain  the  exist- 
ence of  cavities  (ending  towards  ricjitriwition  which  secrete  a 
little  pure  pus,  assuming,  of  course,  that  nutrition  has  been  in 
t)ie  meantime  improving.  This  method  of  ciuiiing  the  cheesy 
deposits  to  be  expectorated  seems  tfl  me,  says  Rohden,  to  W 
the  most  commendable  by  far,  and,  carried  out  judiciously, 
the  least  dangerous.     P'or  there  is  in  this  case  no  other  kind  of 
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cure  than  bj  safU^iimg,  ulceration,  and  the  fomuitioD  of  dca- 
Uie«8 ;  and  aa  the  pre^ietice  of  caaeat«<l  pmdiurt^  fartiiKhrs  the 
important  moment,  out  of  irhich  springs  miliary  tutH<tvnlo«ii«, 
which  has  hitherto  dffird  every  th«mpou!ti»!,  we  are  in 
duty  hotiiid  to  labtiitr  for  the  elimination  of  lhe«u  dangerous 
deposits.' 

In  ca>L-s,  thrrefor«,  wliere  inflammatory  pulmonary  processes 
exi.it,  and  the  inBltration  ghovt;  a  tendency  tawardn  caseation 
or  organisation,  the  prcuhirl*  may  becomr  completely  absorbed 
by  means  of  the  conditions  induced  by  the  moist  vajwur. 

It  appears  to  me  that  the  character  of  these  proceitg«>«  lies 
chiefly  in  nn»^miit,  and  jwrticularly  in  local  una-mia,  since  in 
one  eaae  the  process  itself  cauiscs  circulatory  obsl  ructions,  in 
another  the  local  anscnuu  is  increased  Uirongh  weskneHs  of  the 
circiilalory  centre  caused  by  the  general  disturbance  of  nutri- 
tion. The  conditions  under  which  such  processes  may  be 
cured  can  consiM.  only  in  a  lively  promotion  of  the  sapply  of 
fluidji  and  in  plenlifid  mtumtion  with  blood  fluiil,  rapid  in 
its  circulation,  and  iit  ihe  inoi^t  heat  wiiich  favourably  influ- 
ences endosmosis,  eiosmosis,  and  cell  life.  But  all  these  con- 
ditions seem  to  be  attained  by  Ktimulntini;  thoracic  compri'Mee. 
By  copious  irrigation  with  blooil  and  foiiienlution  with  moiiit 
vapour,  by  local  hot-house  conditions  established  in  the  Lissuea 
UD  extensive  nccrobioeis  can  be  fought  a^ainxt,  and  the  co«- 
ditlona  for  the  cure  of  siK-h  processes  be  brought  about.  If 
therefwv,  aa  I  must  confess,  the  theoretical  explanation  of  tha 
modtueperaiuii  of  the  Mimulaling  thoracic  compreHKes  presents 
great  gaps,  pnid  icJil  ex|k!ritinct-  has  uevertlieless  sanoliuned  the 
Iiowerfnl  elTeciuality  of  this  procedure  tn  innumerable  cascK. 

lndi«aiiona  for  the  tttimulatini;  thoracic  compn-sses  may 
then  even  at  present  be  established  .■'Imply  by  applying  them 
to  all  those  cases  in  which  the  most  acute  stage  of  the  inBamma- 
tion  has  subsidvil,»nd  where  the  ipie^tiun  of  treatnimt  resolves 
itself  into  causing  the  absorption  or  excretion  of  inflanuiiatory 
products  and  allaying  subjective  affections  dependent  upon 
disease  of  the  res]iiratury  organs. 

In  all  catJirrlial  itfTcclious  of  the  re^initory  organs,  and  in 
all  inflammatory  processes  thereof — plenri.iy,  pneamonia— u 
well  as  in  forms  of  disease  developed  from  dyscrasic  sourcea, 
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ud  in  pncMMs  Imviu^r  n  teodency  to  cuficnlion  n»d  actonllj 
ttseating  or  tiiherculiiung,  the  fltiinulAling  thoracic  oompKU 
vil)  find  rational  indicatiouB  for  its  use. 

The  Compress  for  the  Trunk. 

Mtthod. — The  compress  for  the  trunk  condsts  in  a  ^eet  whicli  is 
ibldid  tfirsv  or  fnur  Hmc-H  Ir-nj^thwimt,  lutxirding  to  tho  wm  of  the 
bod7;  andHmiiHt,  when  Ibus  laid  together,  <w«ily  enoompu«  the 
trunk  one  nni]  a  hnlf  time.  Two  KhoeU  thug  foM^,  on«  of  whidi  !• 
wrnii^f  out  well  ill  very  cold  water,  ai*  Uit-u  hud  iMjrotK  tlie  iod,  ihs 
wet  over  tho  diy  »ft«rr  tho  niAoner  of  a  Klip  shoot,  and  ii]>oij  them  tho 
jiiiticnt  in  laid  iind  wmpivil  up  in  the  wet  nheot,  whiob  should  firmly 
encompAss  tho  whole  of  the  tnink  from  the  boriirmtal  axillary  line 
ili>wn  to  tho  syinphyaiH  pubis ;  tho  dry  shrol  ik  thuu  ridlod  round  the 
other  in  a  similar  manner. 


The  whole  tTiiiik,in  tiUuir words  uwirly  tho  hiilf  of  thobody, 
has  now  been  enveloped  in  such  a  manner  t  hat  the  skin  is  directly 
covered  by  a  layer  of  froin  four-  to  eiglil-fold  wet,  cold  linen, 
which  ngniu  is  covered  by  a  stries  of  dry  layers,  more  or  l«u 
closely.  A  iiKMlificiLtion  of  this  form  of  compress  may  be 
adopted  in  the  case  of  piilienttt  who  are  abNohiteiy  not  to  be 
moved  ;  it  coiixistx  in  pacing  only  the  dry  sheet  under  the 
jKitient,  whilst  tin-  wet  one,  which  hiis  lo  Ix-  fuldtjd  corri-jspond- 
ingly,  is  liiid  over  the  anterior  and  lateral  surfaces  of  tho  Irnnk 
only.  The  dry  sht-et  need  then  be  only  thrown  back  when  the 
moist  coRipn-ss  n'-quirvii  chnn^ng,  ii  procvsK  during  which  tlie 
patient  need  not  be  moved  in  any  way. 

ModKs  opera ?M it. ^ til  ndditiou  to  the  influeiiccK  previously 
dfucribed  as  exerted  by  conipreasea  in  genenil,  then?  remains 
the  cflV'ct  n](Dn  tho  body  tcm|»fratarc  to  be  added  in  the  case 
of  the  compress  for  the  trunk.  Thi;  iN]iiHliwition  of  tt!mi>cniture  ■ 
which  takes  placL-  in  a  comparatively  short  time,  between  the 
largo  cutan';oiis  Miirfucc  and  tho  ticat-ubstracting  medium,  will 
he  of  ioHnence  upon  the  general  heat  of  the  blood  and  of  th« 
body. 

Thtr  chief  cfficiriioy  of  the  compress  for  the  trunk,  however, 
consists  in  the  powerful  direct  and  reflected  nerve  stimulation, 
the  influeiicv  of  which  upon  the  muscular  formations  of  tlie 
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alidatnina]  organ.i,  jmrticulnrlv  ihe  muscular  vesfioU,  i»  mora 
pasily  oxpliiini'i)  gjnce  >>trickci-'»  ili«cuvcry  that  Id  muoy  {ilaces 
Viutodibitor*  run  th«ir  (yiurse  with  sensory  i«;rvo».  The  stiina- 
l»tion  of  the  vaBoconptrictors  over  so  large  a  surface  of  thi? 
body  brings  alxjul  the  iintwitse*  of  blood  vtiins,  collatomi 
hypenemia,  and  reactionary  determination  thereupon  dejieudent. 
Anotht^  iu;tivv  fixator  of  coinpn'SKi-s  for  (he  tninlc  is  to  be 
fwiight  in  thi'ir  inllueace  over  ttie  allenttion  of  the  lixvil  tem- 
perature hrtieath  the  comprcsK  and  in  the  abdominal  cavity. 
W(>  miirt.  <li-duce  not  \ks»  iiuiMrtiint  effeet^  from  the  moist, 
b]ood-«arm  vapour  in  which  the  greater  part  of  the  trunk,  aft«- 
the  oomjin-v  h.ts  bivoiue  hfjiled,  may  be  kept  voluntarily. 
The  moist  vajMiur  acts  by  elevation  of  temperature  and  rcteu- 
tton  of  wuter,  on  ibtt  i-irculutinii  and  the  vegetative  pruceaaea 
in  tJttf  abdominal  cavity.  If  we  fretjnently  renew  the  com- 
piesseB  for  the  trunk  or  keep  them  eoutinually  cool  by  aiisjiend- 
ing  io«  bag*  in  t-nntact  with  them,  we  will  succeed  in  enforcing 
a  refrigeration  in  the  very  depths  of  the  oiganfi. 

hidieationn. — We  will  Ik-  able  (o  apply  truncal  compreKRCjt, 
like  every  otht-r  form,  as  refrigerating  and  stimulating.  Refri- 
gerating truncal  compresses,  or  such  as  are  kept  continuously 
cool  by  contact  with  an  ict?  bag,  or  cooling  bng  with  a  current 
uf  water  running  through,  will  support  the  general  hi>a  I -abstract- 
ing pron-durvs  as  »  nicaiu  of  n»liK'ing  temperature  in  all 
febrile  procit«se»;  they  will,  in  fact,  have  even  to  bv  substituted 
for  general  heat  abstraction  in  catct  iu  which,  on  acoouut  of 
various  circuuMtoncefl,  e.g.  intestinal  luemorrhagcs,  gastric 
ulct^m,  (leriLonitifi,  absolute  immobility  of  the  itatienl  must  be 
enforced.  It  is  only  when  ibe  ooKI  compress  projects  a  con- 
siderable est^nt  beyond  the  liniiU  of  the  diseMM'd  organ  that 
this  form  of  local  ht-al  abstraction  becomes  effectual  in  peri- 
toneal exudations,  gastric  ha'morrhage,  acute  gastric  and  inteii- 
linnl  inflaramations,  as  well  as  in  exleniiive  dysenteric  processes. 
The  circulatory  processes  in  the  abdominal  cavity  are  also 
beneficially  inllnenced  by  more  or  less  frequent  changing  of 
the  tj-uneal  comjiresse*.  In  hyitenemia  of  the  Uver,  congestive 
conditions  in  tbe  organs  of  the  pelvis,  anomaUes  of  menstrua- 
tion and  mcnstruaJ  colic,  the  stimnlatingand  refrigerating  com- 
prenaea  to  the  trunk  have  often  stood  me  in  good  stead. 
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The  ulHlomiiial  Imndii^-  follows  the  mofftut  operandi  ot  thf 
truiival  c»in|>resses,  which,  as  wb  have  eoen,  can  only  be  applied 
whilst  the  piitient  rcMts  in  bed. 


The  Ahdomixal  IJaxi>4Ge, 
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ifflhnit.^Tho  ulnldUiinnl  toindaxe,  or  NnptuneV  Kinlle,  ulw  oilleil 
tlie  dtimuUting  nlidomiDnl  pom  press.  conKiHte  in  n  piecv  of  linMk 
mntorinl,  worcu  likon  Uiwi'l,  wliicli  in  from  10  loiOcuj.  wii]i\nnd  mtft 
reach  two  mid  a  Vinlf  or  throe  timt«  raunil  the  alxJouKro  ;  it  thnvTora 
will  roqiiiro  to  !«  of  v«ri«ti«  litnjjtlm  according  to  ttio  circiimfiirtTncc  of 
tbi>  jiatieiit.  A  third  of  tho  baudogc  ir  immerseJ  iu  very  cold  vatw 
nnd  wriitig  nut,  iTiIlod  up  hnj(innina  from  th«  Ary  end,  nnd  then 
wound  round  the  patient  in  eucb  n  manner  tliat  ftll  the  moist  [MrtiOD 
is  in  ci>nt*ct  with  the  iikin,  nnd  in  w«U  covi-rnd  in  by  the  dry  two- 
thirdd.  By  means  of  long  tapes  which  aiw  sewed  oa  U>  the  nurron,- 
eud  the  bantlngc  is  n'l>i.innl  in  it*  piuulion.  It  tony  he  aIso  covered 
with  a  flanaej  biiidec.  or  the  la«t  layer  of  the  handnjce  nwy  bo  lined 
with  n  piece  of  ]Siitt(ipc?i'chA  tii«ii(!  or  tiuickintosh  to  prevont  cvApork- 
tion  and  lo  koi'p  the  compt-e«»<  moist.' 

Modus  (ypfmmlL — Thf  spnuory  cutaupous  nerves  are  btimu- 
lated  by  the  low  temperature,  mid  all  the  nmrt*,  namely,  becatitie 
the  oitiinciHS  regions  involved  in  the  cold  Mimiilatiou — (he 
biU'k  nnd  the  ludly — arc  iilways  k(^t  witrm.  and  a™  therefore 
much  more  sensitive  to  the  action  of  low  t^riiifieniture  than 
others. 

Soon  after  the  application  of  the  wot  b»nda^  lie  lempera- 
tiire  nf  the  water  in  the  linen  and  that  of  the  nt-ifjhbouring  fikin 
rapidly  fipiiiliitc  thi-nisclvi-N;  the  bandage  becomes  as  warm  as 
the  skin,  and,  later  on,  blood  warm  im  acconnf.  of  the  bad  con- 

'  This  mcthnl,  with  thn  initMlIliition  of  &q  (irdiniic}-  ih«M  for  the  vjwcially 
mniln  Innelllnji,  In  thn  one  wtifcli  [i>  K''>i''rn!1y  kiiuwri  iw  (^  wFt  |iack  In  Itritisli 
f>r)U!lf«',  nnd  to  the  heat  at  mj  bciint  il  onjoyi  n  con«i<l(inib1(.>  reptit«ll«n  [n 
tbc  licRlmmt  of  chronic  nbiloiiiinnl  aiTc<<tionc.  cormLipatioR,  Ico.  Aeoordiiv 
U>  Dr.  Winlorniti,  lioBeier.  tliis  is  an  prmnptiHs  csprcmion  for  Ui«  niMliod,  ■• 
it  in  anil  cuu  unly  Ihi  u  wvi  uirrlli'.  iiu  mutter  how  nppUc).  Thow,  hownYV. 
who  wif-h  toiulhcn-  to  l!io  turin  *  wvt  [laek '  ou  iicooutit  of  its  cxpr»da|[  some* 
Uilnn  wliioh  lin«  noliiCTcd  in  their  oxptirlaiuw  >ii)cc(<*it  iri  i.v<rtaiii  cjua  Bntrguiifl 
jDStllied  In  so  doinp,  nnd  even  lach  a  iiliKht  iu;t[nawl(iii]tiui>iit  ot  Uic  cfHcscy 
a(  k  hjdmihcnipniiirAl  monmiro  mny  be  lAkcn  aa  b  iiymptoiii  oI  MunoUiinft 
([TcatcT  lo  be  expcL'lcd  lalL-r  on.  whether  the  mcoxnic  bo  nicd  am; 
It  luiuUy  i»)  or  ncl.— TejlkslaTob. 
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diictors,  the  miLny  layerri  ofltiicu,  or  |>crliupi;  of  tiic  imperme- 
able covering. 

If  the  Intter  hiis  not.  bcra  wldcd,  lb«  water  ernporates 
preUy  smartly  through  the  linten  coverings,  and  the  Iniidiige 
becomuM  dry ;  if,  Iiowvvor,  an  ioijiermcabli;  layer  hiid  be^n 
added  the  wattry  vapour  cannot  t!V»|)orate,  but  rcuiuiuH  iu 
coBtact  with  tbf  skiu,  and  is  cooled  and  condenriwl  on  the 
xuiM-rlicial  radiating  luyerM,  tboruby  keeping  iho  bandage 
moist. 

Thv  btood-H-.-irm  watery  vajwur  nuts  npon  iho  akin,  and 
excites  the  periiibeml  cutaneous  iiems,  Ibvady  uiado  more 

L excitable  through  the  oold  irritation.  The  warm  vapour  exer> 
ciws  a  powerful,  dllarlng  sriinulation  u|>uu  the  cutaneous 
VMsels,  the  skin  becomes  more  t~ascular,  and  the  ciroulatioa  in 
bpclenited. 
This  circulatory  acceleration  in  the  «kin  \t  not  without 
xtB  effect  a|M>n  the  vascular  conditions  in  the  nion?  deeply 
•ituated  orgnnit  bcui-alh  the  bandage;  and  it  acts  )>artly  de- 
livatively,  partly  by  the  iiioi»t  vapour,  whii-h,  uk  we  kiiow, 
peDctrateg  the  skin  and  subcnlancons  cellular  ti&sue,  and 
perhajjii  has  efTect  even  at  great*T  deptliR,  exerting  an  influence 
over  the  nutritive  processes  in  the  abdominal  organs.  Thi» 
would  be  the  local  tielion.  Hut,  cVen  the  original  ucrvoiu 
stimatosi  id  conveyed  to  the  central  organs  of  the  nerviKis 
system,  viz.  the  brain,  (he  xpiunl  cord,  and  the  mednlta 
oblongata ;  the  most  iui|>ortiuit  vital  processes  will  Ite  inlliienccd 
by  exaltation  of  innervation  through  various  n-llex  pathways. 

It  often  lia{i|H-nii,  however,  that  the  abdotninal  bandage,  in 
sjiite  of  the  t>est  dry  or  impermeable  coveriuga,  get«  warm 
only  slowly,  aod  then  even  not  vciy  warm ;  it  remains  moist 
for  many  more  hours,  and  causes  a  certain  feeling  of  shivering. 
The  rea-son  for  this  phenomenon  is  the  following:  in  a  few 
patients  who  have  worn   the  buudnge  for  some  months  there 

>ap[iear,  in  couse(|uence  of  an  attack  of  indigestion,  (he  sym* 
ptoms  of  gastric  catarrh,  and  the  abdomiunl  bandages  which 
hitherto  had  always  become  warm  easily,and  were  perfectJy  dry 
in  a  few  hours,  now  remain  moist  for  a  considerable  {>eriDd,  caufe 
thivering,  and  may  hv  found  ^1ill  diuiip  in  Ihe  mnming, 
although  allowed   to  lemaiu  on  alt   night.     I'he  skiu  of  the 
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part  to  which  thA  application  htitt  Ixx^n  made  retnaina  sosemic 
snil  pale,  and  the  abdominal  bandage  has  no  bcncficiiil  effect 
npoD  the  gastric  phcDomcnti. 

Clcarlv  the  cold  stimulation  of  tlie  bandage  was  too  slight. 
The  cutaueous  stimulation  operated,  like  too  W(.«k  u  one  dw* 
ou  thi-  (iciii'ibilit^  to  -itiuuliition,  u*  an  excitant  to  contiaction 
of  the  veseelH  only.  A  higher  aud  more  powerful  rutonvous 
etimulution  iiloiu^  can  will  forth  in  »uc'h  ^'i\»^:*  hy[»erwtimulation 
or  stimulation  of  the  inhibitory  nerves ;  therefore  by  causing  a 
more  powt-rful  ^c-iieral  Ihi-nnal  and  mechanicKl  cxcitution  of 
IhK  |u'.ripheral  nerve  endings  to  pri^eede  the  application  of  the 
bandage,  we  shall  obtain  a  complete  reaction,  and  place  the 
cutaiK'ou!<  niTvcK  ond  vcxurls  in  such  u  i^tiife  of  excitement 
that  the  cold  band:ijre  rapidly  bt'comes  hot  lliiough  dilataljoo 
of  the  cutaneous  vessels  and  acceleration  of  the  cirt-'ulation  in 
the  »kin  ;  such  measures  would  be :  wi;t,  cold  shnmjKwing,  &«. 

In  irntahlcciinditioTisor  th(-  alxhiininal  orgnnii,  the  stomach, 
or  intestines  a  much  higher  degree  of  stimulation  ia  required 
to  set  free  the  action  of  cuunterirritutioD,  and  to  bring  about 
revuUion  by  way  of  rellex.  The  contraction  of  the  skin  and 
its  VfSBcId,  canned  by  the  cold  irritant,  diminishes  the  ULScular 
region  of  tlu!  skin  and  rlcvale*  the  surrounding  pressare 
and  the  tension  in  the  vascular  region  of  the  internal  organs. 
By  the  lespening  in  the  amount  of  vascular  space  the  obwtra^ 
tions  to  the  circulation  ure  iiicreasi'il,  and,  in  ciont<Pc|uence 
thereof,  aleio  the  driving  force  of  the  heart.  The  result  of 
this  will  be  an  aceelendion  of  the  circulation  in  the  internal 
organs.  Wht-n  the  biindnge  bi-cJines  warm  a  dilatation  of  the 
cutaneous  vascular  system  takes  place,  and  the  blood  is  now 
driven  with  greater forw  iiit"  the  dilated  vessel*,  which  contain 
little  blood  on  account  of  the  primary  cunt.rai'tion  ;  an  altera- 
tion in  the  blood  distribution  takes  place,  and  upon  this 
de|)cnds  the  change  in  the  activity  nf  tin;  organs.  The 
function  of  the  skin  is  stimulated,  and  the  pntliolt^cally 
increased  activity  of  the  aMominitl  organs  is  moderated.  Tlio 
primary  flnxiciTiary  relrostasis  in  the  nlTect^'d  hypericrnic  li-acts 
is  folluwed  by  a  reatrtionary  vascular  contraction,  which  forces 
the  blood  out  of  these  tracts  and  drives  it  towards  dilated 
cutancoun   vessels.      Hypenemia,   congestions,   catarrhal    and 


I 


i 


TOE  H.r.MORIUlOlDAL  dXli  ARM  BAXDAOES.      BIS 

inflnniinatoi-^'    jihenoiTieDo,  «vcu  in  inlernal   orgsus,   nuij   be 
improved  or  cured  by  this  very  simple  prooedure. 

Indicatiotiif. — 1\n?  al)d<iiiuiial  brnidngf  Uicn  net*  upon  the 
JQnerratioa  of  the  abdomimil  contents  through  iillt^nialing 
thermal  rcSvx  stimulation,  itl«Q  uik)q  the  blood  distribution, 
the  itecretions,  and  orgiiiiic  lio^it;  it  vrill  ihcnTori^  hold  its 
own  in  the  treatment  of  most  chronic  or  acute  affections  of 
the  ttotuach  und  iut«»tiiiul  caniil,  tht;  various  fomui  of  guctric 
catafrh  and  dioturhance,  circulatory  disorders  of  the  hver,  i>ar- 
ticulorly  in  passive  hepatic  hj-peni'mi^,  hypcrxmia  and  etads 
in  tlie  venous  plexti»es  of  tbt;  nbdominnl  organs  or  birinorrhuidal 
conditions;  presupposing,  of  course,  that  it  is  a])plied  in  the 
orthodox  manner,  and  changed  appropriately  at  the  proper 
time. 

The  HamokrhoidjU.  Bandage. 

Mftkod. — A  kind  of  T-bondagc,  whoso  vprtitml  nrm  oomntofif  aa 
inner  aiti]  nn  inxUv  luiF,  iei  iippliMi  iu  Bticli  ft  iiiiuiuea'  that  tho  bori> 
tontal  arm  eno-'iupassee  tlie  body  like  a  girdle,  and  is  loado  Cut, 
whilst  the  inorr  liinf  of  tbo  vertical  nrin  is  inoiotimoil  and  co^'ered  by 
tlwi  outer,  au  uupuruieable  layor  lietng  often  inleiiiosed,  tlien  a)<plied 
claiBi^y  to  tlie  yarXti  by  ilrnwing  it  tight  lintwcvn  tlio  thiglix,  itnd 
'^****''"J  it  (O  the  horizoutal  f^-A\<i  by  itieaus  of  a  nUely  pin. 

The  h»-nicirrhoi(1nl  bandage  is  usually  only  applied  as  an 
excitant  comprei^s  in  piles,  iuflammationH  round  the  anu^  and 
cvsemu  thereof,  according  to  the  principles  laid  donn  for  all 
excitant  oom presses. 

Toe  Abh  RAivPAriL 

ifftliod. — Tho  name  alono  sufGd»iUy  implies  the  roothod  of 
applying  tliix  oomprvia. 

Kxcilaut  compreaaes  to  the  arm,  consisting  in  a  wet  com- 
press like  a  towel  reaching  round  (he  ann  one  and  a  half 
time,  and  well  covered  by  aiwther,  are  «itiiielitui>ji  uwfully 
aji|ili(-0  a*  derivatives  in  eongeitive  oon<IitionH  of  the  pelvio 
organs,  profuse  menstruation,  at>d  pollutions. 
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TlIB  LeC  BAXDiGBS. 
McOu>d.—1haii'.  coimiKt  in  two  piecM  of  towellio^,  auJi  tJaoOt  t 
uelrc  long,  n  third  of  Mkoii  of  which  is  veil  wrung  out  in  vn^  culd 
wilier,  and  iIil-o  bi.<giniui)g  ut  tliu  t-aAs,  wliidi  nra  fut-DiiilMxl  witk 
tnpM,  the  1)aD(liig<«  tu'e  rolltnl  ii]),  upplieil  cloeely  Around  both  lep 
without  (■rmHW,  und  yurureil  m  their  [iliioe  b}*  uiomu  uf  the  tspn. 
Ikitii  legs  nro  thereby  enveloped  in  k  moist  linCD  laj'Cr,  eitimdiiig 
twidi!  round  their  [WripliLTV  and  t-overcd  by  ii  dry  \vfVT  which  ii 
ahout  IhifWold, 

Moduti  operandi. — ^Tliroiigh  the  rapid  heating  of  the  motA 
part  of  this  butiLlngo  up  to  the  cut^uoous  temperature,  and 
the  threefohl  dry  hiyrr,  which  [iruvenCs  the  ^uperlifial  cfcap* 
of  the  heat,  the  iMindage  is  soon  wiirmed  nenrly  to  the  t«in* 
piiratureof  tht!  bWd.  This  effect  miiy  Ik-  further  enhanced 
by  eoveiing  tlu?  whoU^  dr('(ii<iiig  with  giit tiiporchii  tiniiuc. 

Thi-  niuiKt,  hhwid  warm  vupour  aiuse."  ft  dihiltitioii  of  the 
8Ui>eriitial  vessels,  an  increased  cajwcity  of  the  va.4cular  !<pac<-, 
and  an  atx-elc ration  of  the  blood-streuta ;  hereby  a  constriction 
of  the  vessels  in  another  vascular  provinec  is  hroiifrhl  about, 
as  the  iiicrcuse  in  ciilibre  and  acteie ration  of  tlie  hluoil-iitreani 
in  the  leg  must  be  cunipensattxl  by  dimiiiutiou  ia  the  capacity 
of  aoother  vascular  province. 

Jndiaitlitns. — The  leg  bandages  arc  BjipHcd  with  the 
greatest  beuetit  in  ctmgc^tione  to  the  head,  headachv,  nnii 
in  all  those  ciisefi  in  which  wo  endeavour  to  ditninish  the 
atuouut  of  blood  iij  the  head  and  to  derive  blood  therefrom. 
One  or  two  pairs  of  wet  stockings  may  be  put  on  instead  <il 
the  leg  biiudiige,  fiml  covered  in  with  dry  material,  or,  when 
Uiore  powerful  derivation  is  iiidit'iiled,  the  whole  I'f  the  lower 
extremities  may  be  enveloped  in  corresponding  dre&singi*. 

A  form  of  dressing  which  allows  of  the  attainment  of  warming 
and  rt-frigeriiting  actionx,  fullils  many  another  indication,  and 
has  assisted  me  in  obtaining  very  nimierous,  favotu^ble  results 
in  treating  interniil,  iind  more  especiiilly  external  aflfeetioDS, 
is  tliat  form  of  dressing  to  which  I  have  given  the  name  of 

Dressing  X  la  Ixisgi.'i;tte. 

Method, — SlripH  of  variouH  bivtultligi  of  iiithcr  6Il^,  n*t\A  lineoi,  or 
even  of  cotton,  are  prepiircd  and  then  rolled  u[ilike  rotlers;  tliey  tue 
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tlieu  Inimcraed  in  cold  wntcr,  inodemteljr  preranl  out,  and  can 
ba  applied  to  any  pRrt  of  th«  body  doNi-od  by  simply  nnrutting  Uivtn 
one  over  th«  other,  Willi  llii»  lualtuiul  a  Ui-eiaiiiiK  oau  lie  adapted 
to  nny  part  of  the  body,  no  matter  of  wlml  form,  which,  witliniit 
forming  creiwea,  will  lit*  clusi^ly  i-very  wLc-i'l',  imd  in  held  quite  seciii'oly 
in  ii«  place  by  the  ndbesJon  of  the  wot  strips  to  thu  surface  of  the 
body  aud  aiuun^t  theiuiwIvMi.  Such  a  drantiig  cuiiiuMiDg  of  a 
varitd  DUiiiber  of  lnyere,  rany  now  ivninin  uncovnm!,  and  b«!  kopt 
cool  or  cold  as  d^red,  either  by  coiiliuuouK  or  ixit«rriip(«d  irrigation, 
or  it  may  li©  also  covoied  either  with  ftanncl,  cotton  wool,  or  giiMn- 
perchu  timui',  ko  im  to  act  wbi'u  iiK|uirfd  as  a  )iu-call<Hl  tixciUuit  or 
vapour  poidttce,  and  U)  ftimiflh  all  the  advutitagea  and  benefits  to  bo 
dcnvrd  from  an  occlumvc  dressing.' 

ModiuiiypfiitiidL—  In  riddition  to  the  thermal  factor,  which 
here  will  also  optnite  somewhat  differently  from  other  drownings, 
the  inechaniL-al  fuctor  iy  hcr»  most  juirticuhtrly  imjinrtant. 

The  refrigeration  of  a  part  under  a  longuette  dressing 
will  be  Diucli  muru  regular,  in:i:<much  us  tla-  piirt  mii«l  not 
be  uncovpred  nor  exposed  to  the  changing  intliience  of  the 
varioui'ly  U-nijicrcd  air  and  the  dressing.  The  dressinK  a  la 
longtutte,  wheu  it  is  not  drily  covered,  remaiiiH  cool  for  a  long 
time  in  coDscqut'ueu  of  the  evaporation  of  tho  water  contained 
in  the  linen  stri^>9  in  a  thin  layer,  and  cooU  the  parts*  it  rcstn 
apcm.  If  the  precnution  has  been  taken  to  »]]rcad  a  tnaikin- 
to«h  under  the  piirt  which  is  dressed,  the  dre.iMiig  can  hv- 
thereby  kept  moist  and  cool  without  having  to  be  opeued  or 
huviug  to  touch  aud  move  the  diseaseil  {lurt,  or  in  tiny  way 
mechanically  irritating  it.  The  Kne,  wet  strips  furnish  the 
surface  of  the  bo<ly  with  n  casing,  n  gmnl  which  is  of  the  most 
beneficial  stgnificancc  in  jiijurii-^,  woiind>^  .and  ulcerative  pro- 
C4.'sse!i,  as  it  causes  the  rapid  subsidence  of  paiu  and  favoiit:) 
the  cure. 

Even  in  profuse  suppuration  I  Wve  the  last  stiips,  or 
those  in  immediate  contact  with  the  ulceration,  in  «/«, 
removing  I  hem  only  srddom,  »s  it  is  mostly  quite  ]Kifisible  to 
wash  away  the  secretions  of  the  wound  by  prolonged  irriga- 
tiou  with  lukewnrm  water  over  the  linen.     The  greater  part  of 

■  Tbcre  doM  iwt  lecm  to  bn  uij  imUtrlal  <11ffcronc(<  b«t««*n  tb»  adtbor> 
drcoing  anil  Hut  mHn^-isilcd  laodngv  or  tawUcc  of  Sculivtu*.  bayond  Ui* 
jmpvatiuu  of  iht>  trips.— TaASBLATuR. 
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the  jtecretiona  is  washed  away  tlirougb  the  linen ;  the  vouuid 
is  not  directly  vxposcd  to  thu  air,  and  It  a1«o  not  diivcUy 
irrit«t«d  1>>-  tlit!  si  ream  of  water  or  other  manipulattonB. 

Besides  this  the  drv^sing  may  perhaps  idso  net  by  the 
gentle,  equal  compression,  and  whnn  dry-covered,  by  the  moirt 
soaking. 

Few  nielliods  in  tlicm]>cutic«  that  I  know  of  sre  capable 
of  bringiiig  about  a  more  rapid  and  bvoorable  change  in 
unclean  wounds  and  uloejations,  ntonic  proccttiseg,  and  cbUoiu, 
solid  exudations  whicli  resist  m'ist  absoqiLive  ineutwe^  tJtaii 
uppropnate  dressings  a  la  l/trnguiHt. 

Therefrom  the  viuiioaX\iyi\'i  fur  this  mode  of  applying  wat«r 
to  the  cure  of  disease  may  be  easily  gathered,  I  presume  ;  and 
I  have  for  years  recommended  its  trial  in  obstinate  ulcers  of 
the  foot,  euUous  fistulii-,  Konifiilous  groups  of  glands,  bunu, 
ic,,  all  the  more  warmly  because  the  powerful  effects  of  the 
moist  vapour,  and  the  conicqucnt  soaking  of  the  part,  are.in 
such  8u;>errieial  processes  demonstrable  ad  ocxdoa,  and  would  be 
certain  to  materially  strengthen  confidence  in  the  whole  method. 

ludutid,  in  the  following  section  wc  *hall  have  to  recur  once 
more  to  this  dressing,  which  shares  so  niauy  an  advantage  of 
the  treatment  of  wounds  at  present  in  vogue  and  may  be 
carried  out  with  incomp-imlilc  simplicity  and  cbcapuess. 

Chapmas'b  8pikal  Bags. 

The  application  of  cold  and  heat  to  the  spinal  column  i* 
ofU^n  nrsorted  to,  nud  the  most  conveiiii;Ut,  albeit  not  tJie 
most  effectual,  means  of  ap])lication  is  offered  in  the  v'arioos 
fonuK  of  ice  bag*  or  spinal  bags  of  indJarubbcr,  the  type  of 
which  is  known  as  '  Chapman's  ice  bag,'  after  its  inventor. 

JMLoi.—Chnpman's  hngs  are  made  of  indiarubber,  of  diflcimit 
lengtlia  hut  uairow,  and  are  laid  either  alimg  the  wlioln  of  the  spinal 
column  or  only  n  part  of  it,  being  filled  with  ioe  or  w*t«r  of  various 
t«uperatun^s.  Pjicli  Imj;  buii  some  ap[Huutuii  for  scicuriiiy  the  mouHi, 
either  n  ooi'k,  n  cock,  or  a  screw,  and  is  furnished  with  slings  or  bands 
which  serve  to  fasten  it  over  the  spine.  But  'Chapuiau'a  iee  bags' 
can  be  obtuned  anywhere  almost,  as  they  are  very  well  known. 

Mo6m%  operandi, — At  best  we  are  only  incompletely  in- 
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fonnod  as  to  the  action  of  difTvrcnt  tiMnjwniturce  «ltcn  applied 
to  rarioiis  parts  of  tlie  RpiaaJ  coltunn.  Ohn{>ma>i'^  own  theory 
that,  throagh  the  instrumotitality  of  cold,  a  promotion  and 
acceleration  of  thi-  cin'ulutinu  wa*  ciilted  forth  iu  the  parts  of 
the  body  dependent  upon  the  nervous  central  organs  involved, 
whereax  heat  was  to  net  hy  weakening  the  circulation,  is  just 
ax  little  »uti^faH<>ry  uut  it  is  unsupported  by  sufficient  and 
reliable  experiment. 

If  the  cireuUtion  tu  some  partti  of  the  body  is  to  he  stimu- 
lated according  to  this  theory,  cold  muH  he  apptitd  to  that 
part  of  the  spinal  column  in  tchich  the  nervous  centre  for 
the  particiiUir  part  i^  mi^ppwM  to  be  heated.  Heat,  accord' 
ing  to  tlie  Hiittie  author,  will  weaken  the  impolsea  of  innerv»- 
tion  emanating  from  the  spinal  cord ;  when,  therefore,  it  is 
applied  to  tbi^  mmv  piirt  of  the  Rpine  us  cold,  it  will  produce 
opposite  eSectii  to  the  bttcr. 

Altlioiigli  many  factii  iipjiear  to  support  this  theory,  e^. 
the  experience  that  coltl  ai)plied  along  the  lumbar  portion  of 
the  spine  causes  intense  warmth  in  the  extremities,  and  is 
often  found  serviceable  in  aroenorrhira  and  scanty  menstTua* 
tion,  whilst  warmth  applied  in  the  saine  situation  improves  or 
cures  menorrlingiit  ami  nielrurrhagio,  there  are  yet  numerous 
cases  in  which,  having  proceeded  in  exact  accordance  with  this 
theory,  we  obliiiu  citlii-r  no  residt  or  an  ojipfwitc  one. 

Therapeutical  esjieriments  the  results  of  which  »4ill  do  not 
harmonise  with  our  theory  are  herein  mostly  concerned. 

Many  a  failure  indiM-d  may  be  attribntol  to  the  inferiority 
of  the  method  itself;  the  (liaproan's  bags,  namely,  and  moMt 
similar  appliances  as  well,  retain  the  temperatore  it  is  intended 
to  apply  for  much  too  short  a  jieriod,  an  the  small  ijiiiiiiiity 
of  the  vehicle,  he  it  ice  ot  water,  which  the  hag  contains 
equal  IK'S  its  terajicraturc  with  that  of  the  body  tnr  too 
npidljr. 

The  thermal  stimulus  is  hence  in  the  ordioary  apparala 
only  very  passive,  the  local  refrigeration  is  loo  JosigDiflcant, 
and  the  renewed  Ailing  and  readju>(tment  of  the  hag  much  too 
tjouhlesome  and  complicated,  wherefore  the  method  is  mostly 
abandoned  loo  soon  when  it  might  still  of>cn  hare  operated 
bvourably  if  carried  out  more  circmnstanttally. 
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I  am  therefore  fond  of  usiujf,  and,  as  I  mnj  assert,  with 
great  benefit,  dtrraal  comprmseg,  irhicb  may  be  kt-fit  eitlm 
consUintly  or  as  long  aa  dei^irable  at  the  required  temperature 
by  means  of  a  current  of  cold  or  hot  viMrr  wliich  is  allovod 
to  run  tbrougli  cooling  cuiiiii'Miit  {tlac4^  over  them. 

Mv  interference,  therefore,  was  often  attended  by 
even  aft^ir  the  ordinary  Cliniiuiau'»  biigx  bad  bvei)  long  »|>pli«d 
iueS'i.-ctuuUy. 

Indications. — At  the  present,  day,  the  indicstioos  tot 
theniiidly  influt^ndng  eitht-r  tbu  wholi!  or  iHTtain  jwrt*  of  the 
fi[»nitl  column  cannot  be  etitahliabed  vith  Ecientific  exactitude. 
The  region  of  applicability  of  this  form  might  however  be  ■ 
very  extfodi-d  mie,  hh  inixrvatiun  and  cirutilation  can  l>e  efiec- 
tually  altered  through  it«  intitrumcntality. 

In  additioij  to  the  general  {Kitholt^it-iil  lavs  relating  to 
caoeii  iiuit^ble  for  cooling  or  w;irming  the  spinal  column,  and 
bctiides  the  previously  cilt^l  i-iiituples  of  ult^niUoD  of  the 
circulation  by  means  of  the  applications  in  question,  1  have 
learnt  to  recognise  etfcctual  refrigomtion  of  the  spinal  column 
by  meanK  of  cooling  eunhiouH,  aa  a  mutliod  which  t«  m-ttabU 
to  quiU  a  anrpriirijig  extent  for  reducing  the  exalted  refiee 
txcittibililn  of  the  cwd.  In  nurnvroii.-"  fttrius  of  itjiasniH,  chorea, 
and  similar  ailments  this  measure  has  often  brilliantly  succeeded 
in  my  bimds. 

iiere  altio  there  ia  still  a  wide  field  to  rewaid  clinicul  and 
experimental  research. 


The   REFRlOEKATINd   SOLTfD  (PSIXBROPHORE). 

Amongst  the  group  of  cold  a]jplicationt>  owing  tlxnr  ufFect 
to  the  elevation  of  (onus  in  certain  groups  of  muscles  I  most 
also  malie  mention  of  the  refrigerating  sound  (Hg.  4o)  which 
has  been  con>tructed  according  t^  my  directions. 

Description. — The  refrigerating  sound  is  a  doublu-vurrent 
catheter  without  au  eye  ;  tlio  upiicr  Kupplying  canal  ends  near 
the  point  of  the  instrument,  and  the  water  flowing  in  is 
here  taken  Up  by  the  discharge  tube  uud  carritil  off.  If  now 
a  piece  of  iudiurubWr  tubing  is  eounect«d  with   the  supply 


THS  PSrCUSOPIIORE  ASD  ITS  MODUS  OPERAXDI.     Ml 
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tabi'-,  ami  t)ii«  in  tarn  is  connected  witli  an  clcvnt«d  nscn'oir 
of  water,  vhilsl  anoth(>r  tube  is  attached  to  the  discharge  jiijie 
and  conducted  into  it  buoin,  on  opening  a  cock  which  i9 
attached  to  the  sapply  pipe  a  stream  of  water  of  any  rc(|uirpd 
temperature  circulate);  through  the  instrument,  and  constantly 
■ntrrchangea  its  temi>eratnre  with  that  of  the  btttcr,  and  thus 
keeps  it  permanently  cool  according 
l4>  the  temperature  which  may  be 
selected. 

Modus  operandi. — '  Ainoug»l  the 
p«tienta  finffering  &ompollu1ioiiii,  s[>^r- 
matorrho^  many  forms  of  impotency, 
precipitate  ejuculation,  incnutinencc  of 
arine,  chronic  gonorrhtim,  and  allied 
conditiouH  there  is  a  great  number  in 
whom  a  relaxation  of  the  lii^sues  und 
muvclea  predominates.  .\  relaxed  Bcr»- 
tnm,  softened  testicles,  a  shrivelled 
peni«,  geneml  laxity  of  the  muwular 
formaUons,  weaknew  and  intinthcient 
oontract.ion,  [mrlicularly  of  those  mus- 
cles which  govern  ^jaculatiou,  incom- 
plete erections,  discharge  of  semen  ou 
moderate  exercise  of  the  Hbdominal 
inuH'leM  in  dcfs-cat  ion,  or  of  (he  bladder 
in  urinaticm,  delay  in  the  voidance  of 
the  urine,  and  dribbling  thereafter  are 
the  eymploDis  of  the  mon^  pronounced 
forms  of  thii)  description.' 

liie  anatomical  substratum  for  such 
aGTections  is  a  lowering  of  fhe  tension 
of  all  mnscW  coming  into  play  in  these 
eaaeR.  The  small  sphincter  muscles 
placed  around  ihr  o|ienings  of  the  ejacnlatoty  dnet^  in  the 
urethmr  the  m(i>cles  governing  (he  act  of  ejaculation,  bulbo- 
and  iEchio-caveraostiH.  the  fibres  eirtending  from  the  base 
of  the  bladder  over  llie  setninal  vef>icles,  the  ti[^iincter  vesica*. 
and  numeroas  contractile  fibres  embedded  in  and  around  the 
mucous  membrane  are  those  in  question. 


Fta,  la.— Tb*  [BTvtiraphi 
arahrik 


rorib* 


MS 


uvnnoTnKnAPEUTics. 


The  principle  for  th*  modxta  operandi  of  the  pitycbropbore 
ia  bucd  u{>on  thv  fact  that  cold  Htimalatiou  powerfally  elentet 
the  ttinsiriii  iff  lhi>  Ktimoth  and  8truit«<l  muHcles  which  are 
directly  encountered  by  it. 

This  thcrmul  gymnastic  of  certain  muscles  elevates,  in  a 
manner  niiiiiliir  ta  iiicc'lmniciil  gymniuttics,  the  nulrition  and 
capabUities  of  the  muscle. 

Wlif  n  now  the  rufrigcruting  sound  lies  in  the  urethra  h 
such  a  mannfT  that  itn  point  has  pa^isMl  tht'  membmnofu  and 
l>miitatic  (HirlioD,  and  estouds  to  the  neck  of  the  bladder,  all 
f  h(W(;  (Hirts  u])oii  which  wc  dftsire  lo  operate,  namely,  the  whole 
of  the  very  nrrvoiis  and  vaiit^ular  urethral  mucous  mcmbmne, 
the  caput  gallinaginis  with  ils  annular  muacles,  the  s(JiiD<;t«r 
vcsicip,  and  the  muscle*  goviTiiliig  cjseuliition,  urc  subjected  to 
the  mechanical  inlluence  of  the  pressure  and  the  thermal  onu 
of  the  low  temperature. 

In  the  must  crises  of  abuoriiially  freipicnt  noctunud  «mU- 
noQR  the  )*olhitionji  become  much  more  rare  under  the  in- 
fluence of  the  refrigerating  sound.  In  trtnting  these,  three 
thing*  hiive  to  Ik-  particularly  regjirdcd-- 

1.  That  the  instrument  introduced  into  the  urethra  be  u 
huge  n  one  as  {lossiblc. 

2.  That  the  tcinpcmture  of  the  water  used  be  not  too  low, 
water  at  14"  to  1S°,  or  at  the  very  least  10°  C,  being  usually 
Euflicient . 

3.  The  duration  of  the  application  must  be  limited  to 
eight  iiiiimlcs,  and  ;it  the  very  outside  to  twelve. 

Whether  a  favourable  result  may  be  looked  for  can  usually 
be  recognised  on  the  with<lrawal  of  the  nouod  ;  if  the  urethra, 
namely,  bu  tightly  coutraclvd  around  the  instrument,  so  tliat 
a  certain  amount  of  resistjiik;i'  has  to  be  overcome  bt-furc  it  can 
be  drawn  out,  it  may  be  assiimed  that  all  the  contractile  forma- 
tions have  been  placed  in  a  condition  of  increased  tenaon. 
Often,  however,  when  the  refrigeration  has  been  too  long 
continued  and  the  water  has  been  too  cold,  this  favourable 
phenomenon  does  not.  take  place. 

1  have  frequently  observed  cures,  or  at  least  decided  im- 
provement, to  result  from  a  methodical  but  not  Iwt  frequently 
tei>eatcd  applic:ition  of  this  treatment  to  the  forma  of  discnw 
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jiut  nientioiH^.  I  have  nl.-)o  seen  reflex  neoroses,  dependent 
-OO  the  genital  orgatia, cured  under  the  use  of  the  [uychruphorc. 
>  Bued  upon  the  eamc  priudple  is 

ATXrESQER'S  COOUXG   AprARATDS. 

This  npponitUK  confiste  in  a   metal  bougie,  vith  a  pear- 
shaped  extremity,  which  is  furnished  with  a  supply  and  dts- 
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cJiar;ge  |i)[h>,  connected  by  means  of  indiambber  tubing  with  a 
vessel  standing  on  the  floor.  Fig.  46  rvprcMuts  (his  apparatus. 
Wlicn  cold  wnt«r  is  allowed  to  circulate  throtigh  the  ttihen  and 
the  bougie,  the  latter  is  cooled  and  kept  so ;  well  oiled,  it  is 
introducvd  into  Ihv  rectum  and  c<hi1i*  it«  entire  neighbour- 
hood. The  vessels  of  the  biemon-hotdal  plexus,  the  circulation 
in  tJie  prostate,  the  mu>)i'le»  of  the  $phinct«r  aui,  the  numerous 
nen'oun  forniatiunN  of  tJiis  region,  I  he  sphincter  vesioe  direetly, 
the  muscular  furmations  surrounding  the  outlets  of  the  semintd 
dncts— all  ihvM:  are  iuflueoced  by  the  tqiionttus  in  a  manner 
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similar  to  the  p!iychrn]>hore.  Il«  rvgiim  ur  applicability 
vmbracvs  the  passive  collecUoos  of  blood  in  the  bietnoTTltdikl 
plexuH,  pilt;»,  nnd  thrir  infliimraatioufi,  anrl  tliose  of  tbv  sur- 
rounding tissues  or  ]>eri proctitis. 

Under  careful  application  of  tliis  apparatus  a  <limiDutioD,  or 
fQieu  H  fdinplctc  r«trogrc»«ioa  uf  piU-*  mxy  not  tfcldom  be 
oBserved. 

Iluviug  an  action  similar  to  tLin,  hut  modifiable  in 
numerouit  wnyK  as  well,  is 


The  Cooling  Rlauhek  fow  xtrE  Rkchjm. 

Toallay  a  seven?  eoccygwdynia,  I  had  an  ajjparatns  made  wbidl 
is  ball<^d  upon  tho  .^iint'  prim-iplo  ait  the  Aixjii-rg^r,  witli  tbi( 
difference,  that  the  action  is  to  be  mechanical  by  the  equal 
compression  cicrtid,  a?  wdl  tif  tliermttl  by  tlip  teiHpen»ture. 

The  cooling  bladder  (tig.  17)  consists  nf  a  hollow  metal 
bougie,  from  6  to  12  cm.  long,  with  a  somewhat  thicker  sod 
rouiidnl  offextromity.' 

11ii»  hollow  Imiigie  begins  after  the  manner  of  a  double 
ciurent  catheter  with  two  legs;  s  series  of  openings  are 
placed  round  itit  narrowed  neck  whilst  it  ends  in  another 
series  of  openings,  and  the  other  leg  communicates  with 
two  openings  which  urc  aiiiimted  near  the  base  and  lower 
third  of  the  bougie.  At  the  point  where  the  leg*  become 
united  to  the  Iwugie  tlicre  in  ii metal  disc,  ibe  circumference  of 
which  itt  hollowed  nut  for  the  reception  of  the  neck  of  a  thin 
indiamhber  or  fish  bladder,  which  is  here  scciu-fly  fiistcned 
watertight,  having  btren  fir«l  drawn  over  the  whole  bougie. 
AtlaehKd  to  the  one  leg  of  the  tube  with  the  ]>ear-shaped 
extremity  is  a  long  indinrubber  tube  wliicb  it,  conducted 
to  an  elc^Tit^fl  vessol  of  water,  and  the  other  leg  is  con- 
nected with  a  receiver  on  the  floor  by  another  piece  of  tubing, 
so  that  n  stream  of  wiiter  Mciit  intti  the  bladder  through 
the  perfonited  tube  will  flow  oiil  again  by  the  lower  leg  into 
the  receiver.  The  bladder  may  be  distended  to  aTiy  ezteot 
desired  by  comprereing  the  discharging  tube,  and    thns  pre- 
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THE  BECTAL  AM>  FAGlXAh  COOLIXO  SlADDEBS. 

renting  tht!  water  sent  in  from  flowing  off  rapidly,  the  distension 
being  proportionate  to  the  d^gre«  of  the  bydiauUc  pressure 
And  digitJil  ooniprex.!)!!)!). 

The  apparatus  is  introduced  into  the  rectum  more  or  less 
deeply  an  required,  the  bhuldrr  having  bci'n  well  oiled  uid 
dniiK^  tightly  over  the  pear-shaped  extremity,  and  the  tap  of 
the  reservoir  ia  then  turned  on.  The  degree  of  pressure  to  be 
oombinod  with  the  rnfrigenition  to  whi<-h  it  i«  intended  lo 
subject  the  parts  in  question,  is  regulated,  as  before  slated,  by 
the  conipTvt^ttiou  bctwvi'Q  two  fingers  of  the  h-ft  bund  of  thv 
diitcharging  tube. 

The  bladder  within  the  rectum,  of  course  takes  the  shape 
of  the  cjivity,  and  csorfi«;a  an  equal  pri'SKure  on  its  wulli^ 
The  rehigeiatioa  in  intense  and  prompt,  as  the  thin  bladder  in 
no  way  obstructs  the  intcrchunge  of  temperature  between  tho 
mndia  in  eoutairt.  with  eafh  other. 

The  range  of  operation  of  this  apparatus  extends  over 
hy])cnpmin  and  vascular  dilatation,  swL-llin^  and  inflammation 
within  the  rectum,  in  the  smix>unding  areolar  tissue,  in  the 
organs  of  the  pelvis,  and  to  affections  of  tho  prostate.  Cold 
imprcmion^  upon  iiiort:  disrply  xituxt.i.'d  organs  nittv  be  produced 
with  as  much  intensity  as  in  those  placed  superlicialiy. 

Metrorrbiigiii  may  be  checked  in  a  manner  similar  to  the 
action  of  the  vaginal  douche  by  the  application  of  the  cooling 
bladder.  ^ 

The  appiintlus  may  also  be  used  an  a  vehicle  for  the  supply 
of  local  heat  by  placing  warm  instead  of  cold  water  in  the 
reservoir.  Filled  with  warm  water  ut  36°  to  38°  C.,lhe  bladder 
is  of  the  greatest  jmssihle  service  in  ebixHiic  inflaunnntlon, 
swelling  and  iufiltnition  of  the  prostate,  as  welt  as  the  fomta- 
tion  nf  alxK^iMis  therein,  and  when  a  more  prompt  resolution  of 
solid  exudations,  absorption,  or  acceleration  of  suppuratioa  is 
desirable.  More  luirtimlarly,  however,  I  have  often  had  good 
results  from  the  IrealmenI  of  the  painful  tenesmus  so  frequently 
attending  gonorrhoa,  and  of  the  slranguiy  in  acute  vesical 
catarrh,  by  means  of  the  rectal  bladder  filled  with  warm  water. 
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KeMPBBDICK^  REPRtOERATCCO  SODND. 

Deaeriptio?i. — Tlii»  is  uii  vWtic  a^sophngcul  sound,  vhich  u 
perfoTiited  b;  an  opentngf  situated  30  cm.  from  the  i>oiiil,tlin3iigli 
which,  aud  out  of  one  of  the  two  opi^nin^  ut  the  trxtremity  of 
the  floumi,  an  Knglinh  flexible  ctitheter  (No.  5)  is  iiastted,  tlic 
poiiitH  of  eolmnop  uud  exit  beitif;  intinuitely  secur^  round  the 
cathctt-r.  A  piece  of  buliook'ji  iiilestine,  12  cm.  lonu  Mud  about 
5  cm.  in  diameter,  io  tied  over  the  other  end  of  the  soiind, 
which  is  then  oonnts3t«d  by  incims  of  indiurubber  tubing  with 
nil  trrign1<>r  containing  5  litreii  of  water  ouspended  frCNU  the 
wall  bftiidt;  the  bed,  and  by  mesuiH  of  another  piece  of  lubii)|[ 
the  end  of  the  catheter  nithiii  tlie  Hoiind  i*  couiutctod  with  n 
receiver  standing  on  the  floor.  Having  been  well  oiled,  Ihii 
rcfrigi^mtiiig  H[>[»itatii)t  i*  introduced  into  the  rectum  from 
20  to  25  cm.  high  up,  and  a  Htream  of  water  allowed  to  flov 
through. 

Mvdfis  operaiuli. — Through  Kcmperdick's  sound  an  anti- 
pyretic action  is  brought  about  in  tlie  lower  jxirtiou  of  the 
abdomen  by  direct  refrigeration  of  the  blood  mass.  Kxperi- 
mentfi  on  typhoid  fialients  having  a  temperature  of  40°  C.  is 
the  axilla,  showed  that  during  the  application  the  temperaturs 
ro»e  to  40*8''  after  ten  minuteM,  but  after  tweuly  minut«« 
more  it  fell  to  40°,  and  after  removal  of  the  apparatus  to 
39'2^  within  two  boura.  The  temperature  of  the  water  od 
entering  the  rectum  was  12'  R.  (59°  K.);  on  leaving,  it  was 
18°  It.  (73°  F.)  The  application  took  place  every  evening 
when  flit!  temperature  was  at  iU  highest,  and  the  latter  sink 
during  the  applical  ion  by  1*8"(', ;  after  removal  of  the  appuratui 
it  fell  by  more  lliau  another  degree,  so  that  the  cftect  of 
the  refrigeiatiott  in  toto  amouritiHl  t^  more  tlian  3°.  Tbe 
application  is  <;a:<y,  and  i»  borne  without  suBTering  of  any  kind. 

The  Ekemata. 

Admini^tratwn. — It,  will  be  li;irdly  nece«siiry  (odesscril 
detail  the  various  apparatuses  whicii  are  UM^d  in  adminititc 
enemattt,  since  they  nil  ure  bused  either  upon  the  principle 
of  the  simple  syringe,  tin:  fonv  pum]),  or  (he  irrigaiory 
appliances.     The  simplest  and  best  appliance  is  that  so  well 
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Hkiiowii  HK  Ht'gar'a  (iinnel,  or  an  irrigator;  can,  which  may  be 
Belevated  or  lowerMl  at  will,  and  its  furniskci]  with  a  long  tube, 
the  hoight  uf  tiin  coIiiidu  of  tfater  representing  the  tnecbanival 
force  by  which  the  fluid  is  impelled  into  the  jnteiitiDe  ander 
constant  prossure.     In  udopling  thin  applitincv  the  driving  in 
of  Hir  is  avoided,  .ind  the  water  is  infused  with  a  fon:e  which 
can  be  graduated.     It  is  better  to  have  a  long  tube  for  intro- 
duction into  thi;  intt.'stiue,  m  by  a  nhorttfr  tube  tlie  fluid  i^ 
only  injected  into  the  lowest  part  of  the  rectum,  in  about  the 
—■•iluation  between  the  internal   and  the   external  sp)iiDcti.-n^ 
Hvhich   region  would  be   itnmoderiLU-ly  distended   by  n   birge 
quantity  of  water.     For  the  j*mne  reason  the  French  irrigatofy 

Iappnrata,  in  which  the  water  is  driven  in  with  great  force  by  the 
prcMUrt*  of  a  spring,  are  »Imi  inappmprinti?,iui  the  sudden  disten- 
tion of  the  intestine  is  connected  with  numerouB  drawbacks. 
Modxu  oprraiidi. — In  tluji  caxr  al«o  the  mode  of  action  ooni- 
pgii^es  a  mechanical  and  a  thermal  factor.  By  reason  of  tlie 
mase  of  wnler  which  fills  and  distends  the  intestinal  tut<e,  llio 
moscles  of  the  lube  are  stimiilalttd  to  conljaction.  Knemata, 
therefore,  whose  action  is  evacuating,  act  chiefly  by  their  balk, 
as  the  iuteiitinc  reavt«  ugninsl  the  injected  fluid  tu  aguiust  a 

•foreign  body. 
The  temperature  of  the  injected  fluid  will   either  support  or 
check  the  mechanical  m-tinn.      We  know  from  |tliy--'i<>l'igica1 
espi'riments  that  cold  stimulates  peristaltic  action,  whiUt  heat 
retards  it.     Cool  and  cold  water  injected  into  th«  intfistine 

i powerfully  excitt^  ptri.stallic  motions:  this  is  made  manifert 
by  a  discharge  of  gases  from  above  and  below.  It  is  often 
quite  poMxiblv  when  the  abdominal  puriei<-«  .ore  thin  U>  recogniM 
blainly  the  most  lively  perit^.i]lic  movements,  an  well  in  the 
itomach  as  in  the  Email  and  large  intestine,  both  by  sight 
and  touch.     This  accelernled  peristalsis  conveys  llie  oonteot* 

tot  ihe   gut    more   rapidly  towards   the   lower  outlet  (rf   the 
intestinal  tract. 
Kut  in  yet  another  direction,  cold  water  injcvtioos  by  the 
rectum   si-om  In  conquer  torpor  of  Ike  int^rMine,  and  to  prove 
ttfeful  against  habitual  constipation,  which  may  be  esplaioed 
tjhj  their  influence  upon  the  circulatjon  in  the  vessels  of  the 
istomacb  and  intestine.    The  rapidity  of  the  current  in   the 
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portal  vein  seems  (o  be  increased  by  the  muscular  contnc- 
tioiui  of  the  gut,  lience  the  secretory  pntssurc  must  also  be  in- 
craaeod  for  the  Recretion  of  tJie  bile.  Kohrig  hag  proved  Itiat 
watery  injections  Jnto  the  iateaUnc  increase  the  secretioa  of 
bile  for  u  tiin«.  An  incn>n»«d  iivcrelioQ  of  Xhc  bil«,  however, 
RlnHVai  canses  a  more  lively  peristaltic  motion. 

Tepid  water  also  st-vnis  under  circuuistaDceii  to  find  indica- 
tions for  its  use  in  hal)itU3l  conHtipation.  and  it  is  especially 
the  irrigation  of  large  quantities  of  8uid  which  is  effectual, 
probably  beca»i«e  it  utters  the  condition  of  the  contents  of  the 
large  int«^ine  by  softening  and  dissolving  tJiem.  lite  content* 
of  the  gnt  thii:t  uttered  are  more  easily  expelled,  although  the 
higher  tt-miieratiire  would  rat-lier  xlow  than  uceelemlc  the  pcii- 
staltie  action.  The  mechanical  factor  here  is  operative  in  the 
same  manner  ns  in  t.hi*  injection  of  cold  flHids, 

But,  on  the  other  hand,  vce  can  efrt^etiinlly  alter  the  tem- 
perature of  the  body  by  the  introduction  of  warm  and  cold  llnidi, 
which  i*  yftt  a  further  f:ietor  in  the  nu«lti«  o])rrandi  of  injec- 
tions into  the  intestinal  canal.  The  applicafiun  of  clysters  io 
febrile  diseases  wa8  resorted  to  even  in  the  oldest  times;  but 
it  is  only  recently  that  they  have  been  subjected  Ui  a  nif|hodt«al 
trial  for  the  pur|i(i8e  of  imcertaiuing  their  iitilitj'.  By  .idminis- 
tering  cneinata  coup  aur  coup  Foils  endeavoured  to  reduce 
the  temperature  ia  typhoid  fever,  an  allt-nigit  which  succeeded 
in  so  Kir  that  by  means  of  injections  administered  from  every 
two  to  four  hours,  the  febrile  temperature  was  reduced  by  oie 
degree.  I  myself  haveobserved  the  temperature  in  the  slomnch 
to  fall  by  0-9"  C.  on  the  injection  of  cold  water  into  the 
rectum.  Since  we  are  in  a  position  to  cause  reduction  of  tern- 
per.ttnn^  in  siieh  distant  or^ms  as  the  stomach  and  even  in  the 
whole  body  by  means  of  cold  clystern,  how  much  the  more  will 
we  be  utile  to  influence,  as  we  desire,  the  immedtat<elY  neigh- 
bouring organs  of  fhf)  rectiirn  and  large  intestine  in  their  tem- 
perature,and  thereby  in  their  prouesses  of  nutrition  ?  The  ab- 
sorption of  fluids  introduced  into  the  rectum  may  also  here  aod 
there  find  therapeutic-il  ap[ili(Mt  ion. 

Ind'icalionn. — Injections,  enemata,  or  elynters  are  then  in- 
dicated as  measures  to  promote  evacuation.  Up  to  a  certain 
degree  it  is  quite  true  that  enemata  given  without  the  nec«- 


^jxDicdrioys  for  ADJaimsrsATiox  of  sxs! 

^■My  techniciil  knowledge  or  eaation  eoou  bocoiiK' 
^IwB  (hat  cue  soon  gets  liabitimted  to  tlieir  use,  a 

tlie  torpor  of  tliv  bowt-Is  is  at  last  Htill  furlliur  iuciciUft^ 

■procedure.  This  depends  entirely  upon  the  method  by  whtei. 
eaemstu  arc  administcriMl,  u  snddeii  dist^QRioQ  of  the  lovest 
jiart  of  the  bowel  being  ca[>able  of  causing  after  a  time  atony 
of  the  masculur  coot>  and  heuce  increased  difficulty  in  defceca- 
tiou.  The  application  of  lavmientJi  at  every  «tool  or  desirt!  to 
go  1o  stool  liuiilly  incapacitates  inan  for  a  natural,  powerful 

*  exercise  of  the  alxiciiuiiiid  muschr*.  The  muscles  thus  pliii-«d 
out  of  work  become  weaker,  and  in  this  way  the  euema,  which 
nt  lirst  stiinuliktcd  the  VMiouat ions  only  thermally  and  mechani- 
cally, may  ultimately  lead  to  obttlinate  habitual  constipation 
by  wonkviiing  (lie  altdominid  musclcx.  Worm  fiuidx  aim  can 
become  deleterious  by  their  action  upon  the  contractile  [towers 
^m  of  the  musclct;  which  they  rvluc,  and  by  their  lowcriuif  effect  upon 
^the  innervation.  I^w-tenipered  fluids  injected  in  very  Mnall 
quantities  into  the  lowest  part  of  the  bowel,  or  infused  gradually 
into  the  upper  jwrlion  of  the  lar^  intestine  by  means  of  u  long 
tube,  do  not  easily  loee  their  efficacy,  and  will  {>rove  useful 

teven  after  years  of  constant  use. 
I  ueeil  not  here  give  more  detailed  tndicatiuits  concerning 
Ihe  vortb  of  irrigations  of  the  bowel,  since  various  clinicians 
have  recently  maile  theru*elve*  thoroughly  acquuinled  with 
thi:<  subject.  I  will  here  only  speak  of  their  powerful  «ffeo> 
tuality  in  disturbances  of  dige«tJon,  chronic  gastric  cat&rrh, 
bypemmia  of  the  liver,  and  jaundice.  KoUowiug  the  recom< 
mendation  of  Kriill  to  carry  out  methodical  irrigations  of  the 
^bowel  twice  or  even  thrice  daily,  with  1  to  2  litreitof  water  at  IS° 
8(]I*C.,  I  have  achieved  some  successin  the  treatment  of  icterus 
'more  particularly.  Usually  u  general  feeling  of  comfort  follows 
th«  irrigation ;  the  dcpre«)>ioii  dimjijwan,  a*  does  also  the  itchi- 
tien,and  theteuuon  in  the  he]tatic' region  and  the  constipation 
ate,  at  lirst  passively,  but  Rwn  after  permanently,  suspended 
together  with  tie  yellow  tinge.  Acceiemtion  of  the  peri- 
•Inlaiis,  of  the  current  of  blood  in  the  portal  vein,  the  promotion 
of  the  secretion  and  excn-tioii  of  bile,  luid  |>erhiips  alio  the  in- 
Sucnee  of  the  absorption  of  water  by  the  bowel,  aeem  to  be  (he 
effective  factors  which  cause  the  dioappenrance  of  gastric  and 
intestinal  pbeuoucoa  and  icterus  more  rapidly  than  usual. 
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FOUETH   SECTION. 


CVMBiyEI)  UVDROTlIERAPEUTICAl  METHODS. 

Gbneiul. 

llivtNn  examined  and  di-icaHited  tlio  modoa  operandi  of 
thprmjil  and  mechanical  interference  so  &r  as  it  baa  been 
hitherto  iiivc»tigatt'd,as  wull  n*  Ihrproct^ares  conrfitutiny  the 
niolluxl  of  cure  by  means  of  water  and  their  speeisi  actions,  WB 
have  now  to  take  up  r  position  on  the  question  whether  the  •»- 
calli-d  '  Wftt<'r-eiin* '  is  entitled  t^i  the  «ijri)ifiainr«  of  a  nuative 
agent.  When  it  is  taken  into  consideration  that  the  patho- 
logical occurrences  in  ail  organs  and  systems  of  ovigans  may  be 
nttribitt«d  to  a  comjianitivHy  small  number  of  p«)ce«seK,  and 
that  most  of  these  may  be  influenced  by  means  of  thennal, 
mechanical,  or  combined  interference  in  a  maunt-r  which  can 
he  ])rcviou(;ly  calcidatcd  on,  it  will  bu  liurd  to  deny  to  siKJi  a 
conRoiouH  and  often  most  snccessfnl  treatment  the  significaiioe 
of  a  rational  method  of  cure.  We  undcrrale  the  value  of 
hydropathy  when  we  rank  it  with  a  simple  drug. 

By  the  aid  of  certain  thermal  and  mechanical  procedures, 
we  are  able  to  fulfil  iudimtions  established  siyinpt '>ii>ati«dly, 
\i(t  remove  certain  disturbanoes  of  nutrition,  to  influence  inner- 
vation here  and  alter  the  circulation  there,  to  stimulate  OT 
arrest  certain  iX'cretionx  and  excretions,  to  control  the  heat 
processes  in  the  organism,  to  influence  metabolism  in  variota 
direction*,  and  to  do  much  besides.  By  a  suitable  metho* 
dical  combination  of  all  those  individual  actions,  we  ob* 
tain  numepaus  methods  which  are  capable  of  removing  even 
more  complicntcd  disturbances  of  nutrition.  These  interfer- 
ences when  combined,  according  to  a  plan  ba^  on  ntttnnal 
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'principlea,  convert  the  vbole  procedure  into  a  scientific  nx^hod 
of  cure.  Thermal  and  mwhanical  interference  becomes  opera- 
tive thr()ug}i  tliF  alteration  wliich  it  brin^  ubout  in  tbe 
organii,  tlie  organic  syi'l'^nis,  and  their  functions.  Thit  tiuigiii- 
tude  of  the  action,  therefore,  miisl  dejjend,  under  olhtrwise 
c^unl  eonditioof,  u]M>n  {.\w  forcti  of  the  impnr»sion  and  the 
scn»ibili(v  of  the  individual  attacked,  the  varieti«>4  of  whioh,  na 
wc  know,  mv  comitlcss.  Hence,  it  if  ini|Ki!'sibk'i  to  establiiih 
definite  prooednrM  for  definite  effecta,  as  in  tin-  nun-  with  t-vpry 
medicinal  action.  Quantity  and  ofl<?n  quality  of  the  agent 
muKt  hi'^ro  nliw  be  frequently  modifit^d,  ii«(»riliu{;  t«  individuulily 
and  circumstances. 

As  wt*  have  already  raid,  it  is  not  poi<«ih1c  to  establish  for 
hydriatic  nie<li<yition  quite  definite  and  nnaltfrablft  funnit  jwd 
fonnuhp.  For  eiumple,  we  cannot  speak  of  absolutely  excitant 
nor  of  absolutely  palliative  procedures. 

This  can  oconr  nil  the  less  since  a  goodly  proiKirt  ion  of 
hydriatic  actions  are  not  to  be  attributed  to  the  primary  effectd 
of  the  interference,  but  to  th«  minUmcc  of  the  organiMn  to  the 
ultemtion  primnrily  induced — tJie  reaction.  The  magnitude 
of  the  reaction  following  a  certain  interference  changes,  how- 
ever, according  to  the  individual  aud  circumntuiiccs,  and  is  only 
jiartiy  dependent  upon  the  mtxle  of  attack ;  this  applies  to 
every  other  curative  method  as  well.  A  further  j>upfriority  of 
thin  procedure  ciiniiiRts  in  the  circumstance  tlial,  up  to  a  cer* 
lain  degree,  we  can  yet  regulatv  the  reaction  by  our  mode 
of  action.  Tbe  ccrt<unty  of  therapeutical  nperatiou  would  gain 
much  liad  we  a  fufanure  for  the  irrUabUitt/  and  aiyle  of  re^ 
action  of  each  individual  under  treatment.  Tliis  question 
cannot  bn  answered  to-day  j  but  we  nevertheless  jMiMSCfis  some 
aids  for  the  estimation  of  both  properties,  and  the  praeticHl 
resalts  to  be  deduced  therefrom. 

If  ofler  simply  drawing  tbe  jwint  of  the  finger  over  the  skin, 
or  cnrsorily  toncbing  a  cutaneous  spot  with  a  cold,  wet  cloth, 
white  traces  remain  behind  the  mechanical  or  thennal  irrita- 
tion. We  may  conclude  tlint  there  is  great  excitability  id' the 
vascniar  nerves.  On  the  other  hand,  it  is  observed  in  many 
individtuds  that,  prolonged  vascular  diUlaiion  follou's  ih«  me- 
chanical irrilation,  so  that  one  is  able  to  write  in  plain,  bloixl- 
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coloared  oatUnes  upon  sach  s  Kkin.  Tlio  immediate  sJgni^ 
caxux  of  this  consi»t8  only  in  a  slight  eshaufltitrility  of  Ar&«nihr 
i[invr\-«l ion,  or  perhaps  greater  excitability  of  the  inhibitDry 
nen-e.i.  1  have  met  thi*  i>«;uliiirily  lart.iciilwrly  wfteu  in  so- 
ealled  cervotis  and  hyst«ri<-Al  individDala. 

If  B  cutani-ou*  irritation  so  iDconaiderable  as  this  \i  fullon 
by  an  alteration  in  the  type  of  the  r^spiratioiu  and  freqoee 
of  the  pulse  or  cardiac  force,  then  ttiin  great  initahility  mast  be 
amimed  U'  exist  in  the  nervous  central  oi^ans  of  the  particular 
vyAevas  ac  well.  An  areolar  cj-nuotic  injwtioii  following  passive 
tmpKintoas  by  ooUl,  points  to  cardiac  weakness,  and  ia  oHea 
the  tiret  sign  of  impending  collajisc. 

Rcwarmiug  aft«r  hnit  ub#traction  (the  reaction)  also  dis- 
plays in  diflerent  individuals  the  greatest  ^'ariatiooa,  in  which 
may  be  found  many  points  for  guidance  and  attack,  nsefiii  as 
vttU  to  pathogeny  as  to  prognosis  aud  tberapL-utie*. 

It  is  of  (teculiar  im)H>r(ance  to  tbe  latter  that  we  be  in  a 
position  to  control  eSWctively  the  rewarming  after  reductions 
of  l«m|>eTaturc,  it:(  luon-  rapid  or  gradual  onset,  and  the  degree 
of  reactionary  elevation  of  temperature.  Ibis  rewarming — the 
mo<t  ci-rlain  fign  and  mort  prominent  symptom  of  reaction — 
which  may  be  additionally  recogniMrd  by  alterations  in  iuner* 
¥Btion,  tlie  circulation  and  metabolism,  depends,  under  other- 
wise equal  conditions,  ujwn — 

1.  The  ahsolme  amount  of  the  heal  al)straction.  Tite 
grater,  within  fiscd  limits,  the  reduction  of  temperature,  tike 
greater  will  In;  aljio  the  reactionary  deration  of  tcmpeninrc. 

2.  The  more  rapidly  the  abstraction  of  liwtt  is  carried  out* 
the  more  rapidly  does  also  the  secoodary  rise  of  teraperatura 
follow, 

3.  The  duntioD  of  the  refrigi-ration  is  of  influence  upon  the 
sooner  or  later  following  recovery  of  heat.  Heat  ahstjactions, 
longer  in  <lunition  and  more  gra<lual,  are  followed  by  a  slower 
and  less  inlen-te  elevation  of  temperature  than  sbott  ones  ac- 
complished by  menus  of  lower-temi>ered  water. 

4.  The  height  of  the  body  tenijK-raturc  before  the  refrige- 
lation,  influence*  the  reactionary  tem{K.-Talure  elevation ;  a  body 
which  was  rery  warm  pieriously  reacts  more  powerMly  than  ft 
colder  <ine. 

fi.  Heat  suppler  prior  to  the  appltcatioo  of  coM  «lent£9 
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inteSBity  of  the  reactionary  processes,  together  with  th«  irrita- 
bility. 

G.  The  combination  of  cold  with  a  met-hanical  stimulus 
iavruiiKcti  tho  rtniirtion. 

7.  The  behaviour  aft«r  heat  abstraction  has  also  an  iDllueni<e 
upon  (he  more  or  Ii-s*  prumpt  appi-arunc^^'  of  rwadion,  <iuiL-t 
bearing  mlarding,  and  work  or  miiHt^ular  movementa  accele- 
mting  and  increasing  the  reactionary  processes. 

8.  TIic  interiiiil  usr  of  uliiniihiiirs,  |»irt.icnl;irly  of  alcohol, 
alio  promotes  tJie  reactionary  procesaes  after  heat  abstraction. 

9.  In  genoml  the  reaction,  as  well  as  the  beat  production, 
standi*  in  dire<^t  proporlimi  lo  the  thcriiiiil  nerve  Htimiiliui ;  the 
more  powerful  the  latter,  the  more  powerful  will  be  the  former. 

10.  EscvsMivo  cooling  down  miiy  lead  to  a  liitv  and  fxcf»>| 
nive  or  inoompleCe  reacUon.     Whereas  the  first  may  make  itself  | 
manifi^st  by  conditions  similar  to  Fever,  as  well  as  by  actiinl 
febrile   conditions,   incomplete    reaction    displays    more    the 
character  of  algidity  and  collapse. 

It  is  II  matter  of  course  tliat  in  the  treAtment  of  more  com- 
plex nutritive  disturbances,  as  we  shall  presently  evolve,  we 
must  keep  tlu^sr  duscribcd  reactionary  hiws  cniistaiitly  before 
our  eyes.  As  a  sine  quA.  non  couditinn  of  every  methodical 
water  euro,  it  inu«t  always  be  observed  that  the  individual  pro- 
cedure is  followed  by  a  complete  n^action.  It  may  have  been 
desired  in  the  plan  of  the  cure  that  the  reaction  shoidd  come 
on  only  gradually  and  not  bticomo  excessive;  this  applies 
especially  to  the  treatment  of  febrile  diseases.  It  may  bo 
further  desimble  to  excite  rapid  and  cxtcnsivv  reaction — this 
will  be  our  endeavour  in  the  generality  of  chronic  nutritive  dis- 
turbances and  in  all  retanlations  of  metabolism.  Ne\er,  how- 
ever, um  we  reguid  an  iuoomplutc  rvaetiou  us  desirable,  fince  it 
is  always  accomiianied  by  such  pathological  phenomena  an 
nervous  agitation,  dr|>re!'«ion,  pulenes«,  small   pulsv,  constant 


distribution,   and    disturtianct'*   of 
may   even  carry   Berious  nutritive 


shivering,  irregular  heat 
numerous  functjons,  and 
disturbances  in  it«  Iratn. 

Hy  obser\'iug  the  above  laws  we  can  easily  avoid  these 
dangers.  We  must  accurately  observe  the  bearing  both  before 
and  nflvr  the  nTngeration,  aiid  evt-u  eHlimate  the  degree  of 
the   latter.       An  excessive   reaction,   a*   is    often  nhgwu    by 
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rccum^tit  tj'pical  febrile  distiirbanoGM  nnd  a  rfitrograde  ti«tDi- 
metamorphoiiiti,  is,  in  addition  to  excessive  and  careless  brat 
abstract.! on H,  the  eon^eijuenoe  of  the  aceumuIuli-<J  aftcr-cffecli 
ori)r(iliiiigiHl  and  exhiiU'^tiTi};  wiitvr  curt?*.  After  a  very  cold 
bath  taken  during  a  normal  condition  of  tha  body  t^'mijeraturr,  a 
p4-ri<id  of  incontidt^nible  (.•Icvaticm  of  that  toiiiperatnre  may,  at 
least  for  a  short  tinift,  be  observed.  This  is  a  compenKilory 
phenomeuoti,  following  the  reduction  of  tftrtipemture,  whicK 
was  dfscribi'ii  ;w  \\\r.  rt^Tiiwt^*  aft»-r-elTeet  of  heat  ahatraciioo. 
An  nee  u  mil  la  ted  after-etfect  silcb  as  this  may  he  most  cli-nrly 
riKngniiii^il  after  n  strics  of  l*ttt  abiftrat-tions,  particularly 
when  the  individual  baihw  followed  each  other  in  rapid  xucces- 
uion  Ik-fori!  the  phenomena  of  reattion  had  coniplvtvly  run  Iheir 
cour^,  and  liunlly,  the  nfUr-ellect  may  increaite  to  the  height 
of  actual  fever. 

Metaboli^im  during  this  time  displays  the  ohamcten  of  a 
febrile  process^iighly  Katunit<^^  urine  containing  much  area 
and  nric  acid,  and  loss  of  body-weight.  A  great  tendency  to 
•■wwitiiig  in  addition  to  the  subjective  febrile  symptom* — 
languor,  deprea»ion,  lowt  of  appetite,  constipation,  Ac— occun 
also.  Tlie  empirics,  to  whom  these  phenomena  were  well  known 
in  coiiseipicnei;  of  their  rL-eklw*  cured,  gave  to  llirrm  ai  one 
time  the  designation  of  crww,  at  another,  eatiety  tkrov^jh  th« 
ivaier  cure.  The  aceuinulated  after-effect  of  the  luilh*  may 
have  a  benelii^ial  efteet  «[k«i  llie  nntritive  disturbance  by  its 
influence  over  li««ue  inelabolii'm  and  the  secretjona;  it  may, 
howfver,  be  also  deleterious  by  the  very  same  effect  in  cerlain 
individuals  and  processes.  Both  an;  com]treVien»ibIe  when 
we  remember  the  alteratinnn  in  Tnetabolistn  under  heal 
abstractions.  We  know  that  these  ciert  a  vi-ry  different 
(nflnence  over  tissue  melubolism,  for  whilst  thermal  nerve 
stimulation  causes  principally  a  reSectorially  increased  disinte- 
gration in  mumOe,  concerning  chiefly  non-nitriigenons  materials, 
the  Sfwnidary  nfter-cflTwt  following  heat  abstraction  carries 
with  it  an  increase  of  albuminous  decomposition. 

True  re  frige  rnt  ion  of  the  tissues  causes  u  relanlatinn  of  the 
tissne  n^n^imptiiin.  All  thi-  we  must  keep  in  sight  if  we  wish 
to  nuke  appropriate  therapentical  use  of  the  lliermni  and 
meehanical  influences,     1  lia\-e  not  forgotten  the 
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of  tbc  liydropathiiitA,  and  am  now  ahoiit  to  ghv  ay  ri«w« 
concerning  (Jiem, 

To  every  uncxpcotCTl  phcnomvnoii  turuing  up  dnring  the 
UMf  of  the  water  cure,  the  empirics  were  wont  to  attach  »  vriltriil 
Bignifi«ance.  To  this  cat4.'gory  belong  all  those  external  forms 
of  eruption  oflt-n  apjK^ring  nndt-r  llie  ukv  of  the  water  cure; 
further,  various  secretory  procesaes  coining  under  ohserviilioii ; 
and,  lastly,  th(>  already  mentioned  vonditions  go  resembling 
fever,  which  api>ear  as  the  after-effect*  of  refrJgi-nitions. 

As  rcganls  the  cutaneous  eruptions,  various  forms  uf  erup- 
tion occur  which  really  owe  their  rxi«t<;nce  to  the  hydriatic 
procednrfr*.  The  thermal  and  mechanical  irritation  of  Uie  *hin 
may  call  forth  many  inllainmatory  procciwe^  in  the  skin  which 
appear  in  the  forms  of  ecscnui,  fujtntdf*,  erythema,  and 
urticarut.  There  are  individuals  presenting  so  great  an 
irritability  of  their  dermal  organ  that  the  re*ult  i«  the  impo^- 
bility  of  carrying  out  the  core.  Such  an  idiosjncruy  towanU 
temperature  and  rncphanicjit  irritants  bt-longs,  however,  to  the 
greateal  rarities.  The  most  frequent  eruptive  foniis  appeuriiig 
in  cons«-qucnce  of  the  water  cure  luv  cauiHxi  by  vegetable 
pamitiles — by  varieties  of  fmigi.  Kirat  of  all,  herpes  tonxuniii^ 
should  here  be  made  mention  of;  vapour  poultices,  which  are 
often  worn  for  weeks  and  months,  arc  the  hotbeds  for  (bese 
eianlhttuinlic  forms.  The  most  scnipulou.t  cleanliness,  fn^jiirnt 
changing  of  the  cloths  used  for  the  compresses  and  regularly 
repeatml  boiling  thereof,  inunction  of  the  fomeul^d  ^'kin  with  a 
pure,  fatty  substance,  and  frequently  washing  the  skin  with 
tepid  wator  and  an  ordinary  )M>tash  soap,  are  the  most  eOectual 
means  of  protection  against  the  appearance  of  these  psraKitic 
exanthemata.  A  critical  significance  of  any  kind  in  the  same 
seuM-  as  the  old  bumontl  juithologint*  ttscd  it,  may  not  there- 
fore be  attached  to  the  bandage  eniptioo,  herpes  tonsurans 
or  ecKcmii.  These  eruptions  i-an  only  be  accredited  with  the 
ther»peutii-al  advantage  of  causing  intenw  and  prolonged 
ct^neoiu  irritation,  which  in  itself  is  usually  much  motre  of  a 
disadvantage ;  they  often  rob  the  (latiriits  of  their  night's  re«t. 
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make  tliem  v«ry  nervous,  and  lover  them  psceeditigty.  Hence 
it  tnoat  rather  be  our  entlcuvour  to  avoid  thvir  ajipcarance  than 
id  promntc  it,  a*  wan  rorriierlv  b<'lieved  by  a  lai^e  community, 
and  that  not  coneieting  of  the  laity  alone. 

Much  the  mmv  muy  Iw  Nitd  of  (lie  furuncle*,  phli-gnioiu, 
snd  varbuneh-a,  imtwithntaniiiRg  reliable  exjieriencR  haii  flhovn 
that  many  patients,  after  recovering  from  a  whole  series  of  such 
cutnneoiiM  glumlular  inflammatiouji,  have  obiterved  improTe* 
ment  in  their  various  chronic  affections. 

Neither  may  those  proce«H<M^  now  be  regarded  as  critical  in 
the  !ten»e  that  by  the  determination,  the  suppumtion  and 
neerohiosis  the  expulsion  of  ccrtuiu  dliieased  malvrtala  had 
tjiken  place. 

]tut  that  the  proiuae  sweatingii  which  sometimes  appear 
dtu-ing  wattT  cures  must  be  ncceiited  ;is  tlepunitive  and  blvod 
clfansinif  proet'sscs,  ami  that  certain  9<[H!eitio  odourn  adherent 
to  them  fihould  betray  their  critical  nature,  has  not  been  sufB- 
cittntly  investigated,  or  may  not  even  l»^  investigable,  to  enable 
ns  to  iwsM  a  di-linite  judgment  in  this  respect  uj»on  their  aigni- 
fiounce.  Much  the  saino  holds  good  with  regard  to  sudden 
altera! iiuiK  somelimes  obiierved  in  the  urine,  and  fndrlenir 
appearing  diarrhoeas ;  under  circumstances  they  may,  bv  their 
influence  upon  the  whole  of  the  ti«tiuc  mctuboltsui,  prove  tliem- 
aelves  to  be  cunilive,  but  oflvner  aKi  del  riini-utiil  priH-csse!*.  A 
general  rule  cannot  as  yet  be  establiiJied  in  any  way  relatire 
to  this. 

Very  iuten-wting  are  the  sudden  phenomena  vrliirh  vime- 
timcs  appear  after  cold  procedures,  and  which  certainly  an) 
brought  about  by  the  thermal  ucrve  irrit;ition,  such  as  «cfertu, 
urticaria,  and  iurmoi/L  hinurta.  The  genesis  of  tliese  pro- 
cesses is,  however,  as  yet  so  dark  thai 
with  having  nuul^  mt-ntion  of  theni  in  Ibis  place. 

Wo  will  now  endeavour  to  show  how,  by  a  combination  of 
diflVretit  liydrotherapeutital  procedures,  we  will  be  in  a  position 
to  do  battle  with  more  complex  disturbances  of  nutrition. 
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THE    INFLUENCE    OF   imjROTirERAPEL'TICS    UPON 
CIRCULATORY  DISTURBANCES. 

Ttnnd  in  hand  with  nearly  vvory  disturbance  of  niitrilioD, 
we  obtx^rvo  alU^rationa  in  the  cireiilution  to  take  place.  For 
this  reason,  and  because  the  chief  effecluaJity  of  hydrnthem- 
peutio  15  to  be  sought  id  this  dirvction,  ve  will  6rst  of  all 
occupy  ourselves  with  its  inBuence  upon  circulatory  disturb- 
ances. 

Tbc  most  impOTtanl  nonn&l  functional  processes,  and  the 
numerouii   pathological  processes,  are   eithi-r  :icrompani(.-d   by 
or    depemleut  upon   cireulatoiy    disturbances.      Too    great   or 
too  small  a  blood  supply,  too  rapid  or  too  slow  a  blood  current, 
too  high  or  too  low  tension  iu  the  vaaculHr  sys1«iii,  and  too 
great  or  too  slight  blond  prc««uro,  ure  the  conditions,  or  at 
least  the  nccompaninients,  of  the  moat  varied  nutritive  <li»- 
turbances.      The   intimate  metabolic  changes   in  the  tiMUvs 
must  necessarily  aho  sulTcr  all^ralion«,  in  conccijucnce  of  the 
anomalie:*  in  the  circulation.     The  blood  coursing  too  ttlowly  oc 
too  rapidly  through  the  tissuen  causes  not  alone  changes  iu  the 
tcin|H-raturi.-  and  tht?  cooling  and  heating  condition^  but  cer- 
tainly ai»  alterations  in  the  organic  mfchanisni.     Only  under 
normal  circolafory  conditions  in  it  [Missihie  for  llic  blood  and 
organs  to  maintain  their  normal  composition  aud  uorraal  funo 
tion.     It  is,  therefore,  one  of  tlio  most  imgwrU-int  problems  of 
therapeutics  to  bring  anomalies  of  the   circulation  back  to 
normal  again,  and  thereby  alone  we  will  often  have  removed 
the  intimate  pathicjtl  procesites  lying  at  the  root  of  the  disease. 
Having  particular  regard  to  the  circulatory  processes,  the 
nutritive  disturbances  may  Iw  »i:paT«t«Hl  into  two  great  groups, 
of  which  the  one  bean  the  character  of  active  circulatory  dis- 
tnrbnnces  impressed  upon  it-,  whilst.  Uie  other  displays  more  the 
character  of  fxiMiVen^sv,  of  arrest  and  wvakftung  of  fhe  cinrtt- 
tati&n.      The  disturbances  may  in  both  cases  be  either  only 
local  or  general.     To  the  finrt  group  belong  local  nnd  gejurat 
hyprifrtnia  attd  aecflfrations  of  tlu  cireul^ion,  and  elevation* 
of  preMure  in  the  vascular  system ;  in  the  second  group  mutit 
be  fiaeed  local  and  gettenU  awxmiat,  evtrif  kind  of  arrtHf 
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wtatening  and  obiOrtiction  of  (A«  biMjd  and  lyrtxph  »lrfam», 
a»  wdl  a$  of  tke  Uood  presmire,  paafdve  Oatea  and  gimiiar 
proeaaes.      Wc   ehnll    coniiaoucu   our  dissertation   witJi   tite 
hjdriatic  iTeat.nient  <if  the  active  circulatory  (tiNturluuices,  wdj 
first  occupy  oursolvcs  with  the 

nytlROTHERAPEIlTICS  OF  LoCAL  IIypE8£H1A. 

The  trpatini-nt  of  tliis  condition  mtiflt  be  a  wry  varied  one, 
as  trill  be  easily  understood,  according  as  the  local  hy|)craciiua 
is  only  the  i-K[>rcH»ioii  of  n  lo<'4il  ukmy  of  the  annular  muscles  of 
ihehy)ittr:('iTUi;  va^tcular  district,  or  when  it  owdit  its  origin  to  an 
elevation  of  the  vascular  tonus  of  another  district,  and  miwl 
therefore  be  considered  as  collat«ral  hyjiersmia.  ha^tly.  the 
treatment  will  also  he  dltfcreiit  wliui  its  object  is  to  restore 
lu-tvrial  re*i*tance,  thi>  loss  of  which  is  based  ujton  ncrvoiu 
influence.  In  tJie  majority  of  pathological  hyperaemiaat,  io 
congestioDK,  fluxions,  and  dotcrniinHtionx,  tbc  t hurupeutica  mutt 
he  generally  inlcnded  to  out  all  in  the  direct  ioRs  indicated.  We 
must  therefore  endeavoiu-  to  place  the  relaxed  circular  muscles 
of  the  vcBueis  into  a  condition  of  higher  tension  by  means  of  M 
Iherinat  proiedurc*,  with  whuw-  a.-taiatance  al*o  we  will  et.rive  to  * 
check  the  bIoi>d  supply  to  the  congested  parts ;  wc  must  further 
BiTck  to  divert,  thermally  and  meohauiailly,  the  curreul  of 
blood  towards  tliat  region  of  exillateral  anemia  which  is 
constantly  to  be  found  in  every  extensive  hyiienumia,  and  wc 
inurt  finally,  by  meims  of  indirt^cl  exciliition  of  the  viuoaioton 
of  tlie  hyiient'iiiio  part,  endeavour  to  diminish  the  conges- 
tion. These  general  principles  can,  according  to  the  locality 
of  the  atfected  |«irt,  only  be  carried  out  iu  very  diffcn-ot 
ways;  wc  shall  therefore  demonstrate  by  examples  of  one  or 
the  other  how  in  every  case  the  indications  may  be  dedac«d 
and  how  we  ram  futlil  them.  The  most  noticeable  and  ^implexC 
example  of  the  matter  iu  fpiedtion  is  furnished  by  a  Uxal, 
ej:temiit  hyperunn'M  unti  jiu-xion,  which  is  best  when  cauMi 
traiimaiically.  Let  ua  then  consider  a  local  active  hy])crwnuB, 
such  as  would  be  occasioned  by  a  blow  or  a  burn  of  the  first 
def^ree,  or  by  a  chemical  irril-wnt,  suph  as  a  sinapism  or  other 
rubefacient ;  in  this  moat  simple  case  of  rehimtioii  of  Ihe 
circular   museubtr  fibres  of  the  vcescls  at  the  irritated  patt. 
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the  local  coutmctile  stimuluB  of  cold  nsuall;  suffices  for  the 
oblitcnil  ioD  of  all  diseased  appearances.  The  pain,  the  \-iu;cular 
dilatation  and  iucrcuscd  blood  supply,  the  iwfi'lfrat*-d  rireiihitioQ 
and  elevation  uf  l^mpcrntiire,  all  disap]iear  regularly  under  the 
mt§ioi«)tlly  "prdlonged  and  re^^dated  inftiience  of  cold;  at  lh« 
tame  time  every  vieclianitxd  in-idUimt,  Ikv.  contud  with  ditftr- 

IttU  mediii,  and  fxctedintjly  low  tempenUiirts  vuist  be  avoided. 
Fi»in  tie  experimental  and  theoretical  rcprescntutign  of  the 
tction  of  ihornial  influences  tipnn  the  vessels  and  nerves 
I  TuE  AsTicoxoEsnvE  Hydhiatic  Method 

may  easily  be  dediicvd.     Its  rules  are:  the  pari  atlacki^d  by 

^tli«  determination  of  blood  and  hypera'mis — and  (his  applies 

IPjnst  as  well  to   the  initial  Kt;igeK  of  inflnmniatiou — must  be 

'   kept  eool ;  this  can  in  most  cases  be   liest  aceoniplJKhed  by 

means  of  compresses  dipped  in  ¥ratcr  at  10"  to  20°  C.     These 

compri^sscs  should  be  of  such  con.-'tnii-l  ion  that  they  need  not 

often  be  changed,  yet  still  keep  their  regular  low  lempc-rature- 

■  Thc  rarity  of  change  of  the  compressi>s  over  the  suBcriug  part 
is  desirable,  because  at  each  chan^  of  the  cloth,  even  nnder 
most  careful  inauijiulation,  a  meclianical  irritation  of  the 
hypen»'niic,  inflamed,  or  injured  jwrt  is  unavoidable.  The  first 
indication,  however,  in  all  congestive  and  h^iienemie  oondiljons 

I  consists,  with  n  few  excfption*  which  will   presently  be  dis- 
cussed,  in    bringing  about  the  comlitiona  neeeaKury   fur  the 
ooin|tlete  rest  of  the  affected  part,     A  further  circumttance 
which   renders  the   unfrequent  changing  of  such  ronipre^^es 
over  the  diseased  part  a  desideratum,  is  the  bad  eflVvt  which 
would  have  to  be  feared  from  the  influence  of  sharp  variaUons 
of  tomi»;ratare   u]K>n    the  affected   [lart.     Rut  as  it   is  im- 
^-   ptwsible  to  avoid  that  the  strata  of  linen  tying  directly  over 
B  the  pathologically  heated   skin   should   get  vann    by  inter* 
^   change  of  tein(>enit(ire,  if  the   chnnginj;  of  the  eoinprewes  bo 
ever  HO  diligently  carried  out,  every  fresh  one  would  bring  the 
dJBeased   part   in   contact   with   very   different   temjieratureB. 
No  matter  hnw  frojnent  then  tJie  rent-wa]  of  the  c<>mpr».-«e*i,  it 
always  consists  in  a  varying  imprc«Gion  by  cold  and  heat,  and 
in  a  constantly   varying  eontact  of  Ihe   iiurfaee  of  Iho  skio, 
with  air  of    a  different    temperature,    now    with    we' 
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cloths  of  (lifTcrvnt  tcinpi^riitureii.  Such  a  coiitinu»]ty  ultering 
tlieriiiat  aiid  nievhanical  irritation  must  sorely  be  detritnenta], 
particularly  in  infliitumutioiis  nnd  iu  wounds,  oa  well  a*  in 
liy|Krnrniiij.  Thu  rapid  change  of  heal,  and  caXiX  elevates,  a»  »<■ 
tae  avrarp,  the  nerve  irrilrability  and  cxcitiibilitj,  andcnosesa  to 
and  fro  mowmi^nt.  of  the  blnttd  in  the  diitr.it)ied  organ,  so  that 
we  have  now  cougestion  from  heat,  now  congeatire  retroRtana, 
now  dow«d  or  uccelerated  circtiUtJon.  A  factor,  however, 
nlitch  is  not  atifficiontly  estimat«d  is  the  nltemating  contact  of 
the  diseased  part,  nov  with  uir,  now  with  wal«T,  both  of  which 
uru  tncdin  of  <lilf«reut  phyniml  projwrtirs,  which  is  unavoid- 
ahlp  wlien  the  compresses  are  diligently  changed.  Tliix  ullrr- 
natJDg  influence  must  above  nil  others  be  kept  down,  as  it 
will  undoubtedly  have  an  irritant  action  on  the  circnlaUon 
in  the  parts  involved.  How  then  can  we  avoid  the  described 
dioudvniitHi^cs,  mid  keep  the  utTerled  ]iart  ut  a  re^fular  lav 
tcmpemture  so  long  m  it  \»  intended  to  art  antio>nge»th*ely'i 
and  how  prevent  the  contact  with  different  media,  and,  by  lew 
frequently  ehiinging  the  eompre#ii,  keep  aleo  the  mechanical 
irritation  in  check? 

This  cun  only  be  attained  by  mailing  use  of  the  physii 
property  wIu'lIi  water  posMWi'es  wlieu  in  «  thin  layer,  of  evapo- 
rating rapidly,  especially  when  constantly  heated  and  thereby 
Bbstractiiig  ii  jjreat  deul  of  heat  from  llie  opposing  media.  Tlie 
water  will  he  in  the  vequinite,  evenly  diKtrihuled  condition  when 
a  linen  cloth,  whose  texture  is  rather  fine,  is  wetted  and  wrung  ■ 
out  moderately.  If  we  now  put  on  u  dressing  it  la  l^m^furtU, 
such  as  we  described  at  p.  .537,  in  a  simple  or  at  the  outside  a 
double  layer  over  the  hypcnemic  or  inflamed  part — sccundam 
artem  and  evenly — we  have  brought  abont  all  the  conditions 
whicli  we  have  just  descrilwd  as  desirable  for  tlie  removal  of 
hy[>er«!mia,  congestion,  and  the  iniliiil  :«lagrH  of  in  flam  mat  ion. 

The  local  refrigeration  becomes  regular  and  eonntant  by 
means  of  evaponilion  or  by  irrigjiting  the  dressing.  Moisten- 
ing, irrigating,  or  dropping  water  upon  the  drensiug  must  take 
place  without  esiK>!ii»i'  the  afl'ettetl  part  to  the  irritation  of 
the  concussion  or  fntliim  i)f  the  \\:lU.-t  must.  The  force, 
therefore,  with  which  the  water  encounters  the  dressing  mutt 
be   so   .<lifjiit  th;it  the  cohesion  of  the  linen  caa  completelj 
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annihilate  the  »hock,  tmA  the  wat«r  nuij-  di«tributc  itiwlf  in 
the  lines  only  according  to  the  laws  of  cApillary  action  over  the 
part  t.hii»  drt'dsi'd. 

Undor  thiH  method  of  treat tnent  sensations  of  hext  and  pain 
first  of  all  disappear,  because  in  addition  to  the  reduction  of 
temperarnri;,  the  r<iniIuo1i\'i'y  of  the  centripetal  nerve  endings 
is  alao  lowered,  and  the  vascular  muscles  are  placed  in  a  con- 
dition of  elevated  tonus.  In  yet  another  manner  may  the 
problem  here  given — namely,  to  cool  directly,  continuously  and 
equally  the  congested  and  by|)cra!mic  orguni« — be  solved,  and 
tJiat  is  by  placing  an  appropriate  refrigerating  ap{;>aratUR  in 
contact  with  the  part  which  was  covered  cither  by  wet  com- 
prc8M«  or  th»  longncttc  dressing.  The  be«t  appiktata  are 
the  various  cooling  bladdera  with  a  oorrent  of  water  flowing 
through,  which  wc  have  previously  spoken  of,  and  which 
render  tliem.ielveH  e^^iecially  iiaeful  by  obviating  the  necenttity 
for  applying  ice  and  perhaps  too  low  degrees  of  cold,  an  well  as 
the  evil  effocte  caused  thereby.  Besides  this  mode  of  combating 
faypenemin,  congestion,  and  the  initial  stages  of  inflaminatioii 
in  niperGcial  and  accessible  organ*  and  jiartji  of  the  body,  we 
can  also  diminish  the  blood  supply  to  hypersmic  and  inflamed 
parts  more  detipty  situated,  by  yet  another  method.  This  i» 
aocomplifibed  by  meana  of  thermal  contractile  stimuli,  vihidt 
wt  apply  alonff  the  cotirm  of  the  artertea  and  nerrrm  awpplying 
the  Ttyion.  (.^impresses  intended  to  effect  contraction  c^  the 
large  vascular  trunks  conducting  to  the  inHamed  organs,  or 
til  l>c  effectual  by  their  action  upon  the  nervous  triniks  c>i>n- 
taining  the  vasomotors,  nnixt  be  ap]ilied  at  very  low  tem- 
ptriatiUTis.  Hence  we  will  apply  ice  poultices,  and  cv«n 
artificial  cooling  mixtures  centrally  to  the  hyjx-rcniic  and 
inSamed  organs  ;  these,  in  the  true  sense  of  the  word,  awii- 
phiotfivlic  c6mpre»Bee  must  be  kept  constantly  oold,  when-as,  as 
I  explained  before,  the  actually  inflamed  parts  lheiii.-<elve.'<  need 
only  be  kept  eool.  For  eiample,  in  inBammalions  around 
and  in  the  head  we  must  endeavour  to  caUM^  a  conliuu- 
tion  of  the  carotids,  and  thereby  a  diminution  of  the  blood 
supply  to  the  head,  by  means  of  cold  applications  to  the  neck, 
stroking  the  carotid  sulcus  with  pieces  of  ice,  ice  hags  and  the 
like,  which  we  by  over  these  ^arts.  In  inflammations  of  the 
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upper  extremilj,  wo  must  viivolop  the  whulc  urm  u|i  to  the 
itiHitnicd  portion  in  biiow  or  '\c«  [toiiIticeK,  and  in  inflamuiations 
of  the  lowfT  fxt  rotnit  i«?8  apply  similar  agenta  to  the  thigh. 

Bill  ill  yel.  niiothcr  unci  tliinl  niiiuiiiT  will  it  l)e  our  «i- 
deavour  to  diminiah  the  hlood  supply  U>  oongexted,  liypeivnuc, 
parenchymntuuv  orguns  which  are  not  accessible  to  the  direct 
influriK'i-  of  mill  »»  jiiHt  dcscTibt'd  ;  wo  itct^oinplii'h  Llii#  by  wuy 
of  thermal  Tajtex  excitation  and  by  direct  derivation  of  blood. 

Thp  fir«l-inciitioiicd  mode  of  intorfprwnce,  slw  called 
m/Hlxive  acfwrti,  is  opi^nUive  in  ttiat,  we  apply  cold  to 
certain  )wriphcml  sensory  nerve-endings  which  are  known  to 
«tuiid  in  ivflex  relHtJonxlup  to  thr-  di^tsivcd  {Kirtt*.  1  havi; 
extabtished  a  great  number  of  such  Tcftex  points  in  practice.  1 
will  here  only  refer  to  the  iiiflnniw  of  /tiot  btUlis  on  the  l*!in- 
pemtnre  of  the  head.  1  will  als.>  remind  the  reader  of  the 
influence  of  runnintj  kaiiil  hatim  upon  the  circiiliitory  oondi- 
iioQ*  in  the  thoracic  organs.  There  ari?  also  undoubtedly  du- 
iiieroua  points  in  thf  spiiuil  column  whence  various  circulatory 
ri-gioim  omid  lie  lln^riniilly  controlled  J  to  these  w«  rcfcrrod 
when  discussing  Chapman's  ice  bags. 

By  niwiiiii  of  the  so-called  drrtvation  of  blood  we  can  gain 
influence  over  various  hypeni-mirL*  sind  congestive  conditious; 
it  is  carried  out  by  dilating  a  large  vascular  district  and  draw- 
ing the  h]<Ht(\  U\  it  froTii  other  organs,  therebyalso  withdrawing 
it  from  the  hypera?mic  one«.  The  usual  bydriiitic  ri-gioii  fur 
derivation  u  the  greal  and  very  vascular  dermal  organ,  and 
when  we  remember  that  in  a  skin  with  very  dilated  Tvt;sels 
well-nigh  two-thirds  of  the  mean  normal  amount  of  hlo«>d  can 
find  room,  we  can  oonijirehend  that  such  a  derivative  district 
will  alter  the  amount  of  hlood  and  tiie  eirculutory  condition* 
in  othr-r  or^aiM  very  powerfully.  Wc  discussed  the  meaas 
for  causing  liypenemiti  and  congestion  of  the  dennal  organ 
when  speaking  of  the  technique.  Friction^  wet  packintf  with 
cojiKeciitive  frictltm,  ixifio-ur  balks  uHh  conaecittive  akotofr 
hatha  and  wtpour  poidticea,  are  the  means  which  we  princi- 
[lally  make  of  use  for  this  jjurposc. 

One  more  way  is  open  to  u«  for  the  removal  or  modification 
of  some  of  the  phenomena  dependent  ujH>n  hy])ers>ttua  and 
eongrstion.     This  i»  f/io  rediKtion  of  the  temperature  of  tAe 
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nioTf  particaiaiiy  of  (An  btooit ;  a  cooler  blood 
al»o  adapted  for  subduing  hyiiersemin,  heat,  and 
pain,  and  nntritive  disturbiinotM  in  inflummutory  proce8§e«,  oa 
we  may  <)«rdii<;e  fn>m  SNtitiuel's  inv«8ti^lions.  In  thiit  cumb  it 
will  be  iiarticiilnrly  (he  gcnernl  Sifdl  ab»tmciiona,  in  tlie  form  of 
ekanged  ^octijiys  with  cviuifoitive  fnUf-balhe,  or  in  tin;  form 
of  tli«  lHtt«r  alone  or  of  partial  packings,  as  well  as  in  the 
form  of  Uirger  Ttft'lgeratlng  apfiaralii«,  cooling  bladderit,  ice 
ewAioTU  ami  similar  pixx.-edure»,  of  which  we  will  make  une  in 
order  to  accomplish  our  object.  By  stimulating  certain  aecre- 
tion»,  e.g.  that  of  thv  bowel,  wt-  gain  auothvr  modi-  of  count  trad- 
ing many  congeiitive  conditions  in  other  parts  of  the  body  by 
increasing  the  uiipucity  of  tht  abdominal  vcsiiels,  and  for  this 
purpose  the  niethoiiii-ally  applied  irrigation*  and  enematu  are 
drawn  into  reqnibition. 

The  a7ttihgper<vmic  anticmigi'»tiv*  anit  antiphl^Mfuttio 
vuUiOii  then  conniiKts  partly  in  thermal  nervous  stimuli  (i.i^, 
wircines  and  rei'ii/stVes),  which  control  the  lumen  of  the  vessel 
and  tJic  blood  supply,  in  andpt/retics  which  lower  the  tem- 
])cniture,  and  in  derivativfa  which  conduct  the  blood  awiiy  from 
tbe  part.  By  means  then  of  a  suitable  combination  of  these 
several  ho  differently  opemting  procedures,  wc  can  obtain  a 
jtowerfni  total  effect,  and  the  whole  appropriately  roinbiucd 
proceeding  becomes  a  rational  anticongrstive  method, 

THK  ANTIPHLOGISTIC  METHOD  OF  Cb'KK. 

^'here  wo  are  utiat^uaintAd  with  the  causes  of  the  inRitin- 
matuiy  procenis  or  are  unable  to  cauv«  their  removal,  we  roust 
do  battle  again&t  the  complexity  of  symptoms  or  (he  nutritive 
disturbances  which  are  their  source.  Since  in  thisca»e  the  re- 
moval of  the  inHammatory  phenomena  i»  only  to  be  brought 
about  by  way  of  the  organic  fonction.  and  principally  by  the 
circulation,  it  will  here  b<;  our  cndenvour  to  show  how  we  can 
influence  beneficially  the  progress  of  the  inflamnuition  by 
causing  the  subsidence  of  tlte  circulatory  disturbance:!  which 
a«:compHny  il. 

The  troatmeut  of  the  initial  stages  of  inllammation  with 
their  phenomena  of  cx>ngestion,  redneiM,  tncrvase  of  tempe- 
Iture,  and  swelling,  coincides  with  the  anticongeetive  method, 
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and  w«  therefore  refer  to  what  has  been  iilready  raid  on  the 
mbject.  The  antioongmtive  method  will  be  of  influence 
upon  the  con:(vquence  of  inflammutorj  irritnliou,  viz.  exuda- 
tion. Ah  is  well  known,  the  grenter  jiart.  of  the  inflammatory 
exudation  )q>ringt<  from  the  contents  of  the  rcsscUf  inasmuch  as 
both  fluid  as  well  a.*  corinwiMilar  eleraent«  of  the  bli^od  foiro 
the  basis  of  the  exudation.  By  means  of  the  above-described 
diminution  of  the  blood  su[>|»1ylo the  ioflaint^d  organs  a  favour- 
able influence  is  gained  over  the  quantity  of  the  exudation,  and 
it  can  be  limited.  I  have  shown  eUewhiTc  that  by  diiiiinivhin^ 
the  blocxt  Knji]>ly  Lo  a  wounded  or  ulcerated  part  the  quantity 
of  pus  secreted  can  bo  increased  or  lessened  at  will. 

In  a  similar  manner,  by  cnnying  out  th«  nutieongcstire 
method  energetically,  we  can  succeed  in  limiting  the  amount  of 
the  primary  exudation. 

That  we  are  not  rlei*in>U8  of  applying  very  low  t«mpera1  wnt 
to  an  inflamed  part  itself,  as  well  aa  to  one  which  is  simply  con- 
^rtiti-d,  Ims  it*  foundation  in  the  fact  that  very  low  ti-m])rratares 
would  call  forth  much  too  intense  irritative  action  at  the  place 
of  contact;  dilatation  of  the  vessels,  hypcnemia,  sta8i%  and> 
according  to  physiwd  laws,  slowing  of  the  capillary  circula- 
tion would  set  in.  Centrally  to  the  inflammatory  focus,  or  at 
a  distance  from  it,  such  an  impression  is  more  allowable,  as  it 
might  act  ton  certain  extent  deriv.-itively  ujiOQ  the  inflamccl 
I>arU 

It  is  therefore  a  principle  in  the  treatment  of  the  initial 
»(:igi\<  of  iiifliimmnticin  ta  keep  tfrn  iH-neaAed  part  it«f.l/ eool, 
but  the  vascular  and  nervous  tracks  leadhii/  tu  it  mutt 
be  Ixpt  aold.  The  energetic  application  of  cold  to  the 
nervous  trunks  leinling  to  the  diseased  organ  fulfils  yet  another 
iridiciitiim,  uimicly,  the  lowering  of  jncrciii'ed  nerve  irritability, 
and  lessening  of  the  pain  combined  with  the  inflaminntion,  as 
the  influence  of  cold  upon  the  nerve  trunk  is  to  reduce  the 
irritability  and  conductivity  down  to  its  peripheral  distribution, 
and  in  \\\\*  way  it  is  capable  of  modemtiug  the  infliimmatoiy 
pain. 

In  ill  flam  matt  Otis  of  parenchymatous  organs  situated  very 
deeply,  the  prindple  juitt  cstablitthed  will  have  to  be  dcpru-tetl 
frOPi,  in  so  for  as  the  supplying  vessels  cannot  be  directly  in- 
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flucncccl.  Hcru  tlivTcfore  it  will  be  nevveaiy  to  iKaoai  to  the 
eiter]g«tic  ajiplication  of  ctAA  over  tJie  diweased  organ  itttelf,  iu 
atAet  tu  cool  tbrougb  the;  ti«su(^'ii  down  to  tbv  ioBanu'd  part ; 
but  it  mtul  itlxo  not  bu  ii^lec^ted  to  rail  forth  ccintructilo 
activity  in  the  inBaiued  organs  through  reflex  ]K)ints,  aiid  to 
Irssen  thrir  blood  supply  bv  invnDK  of  derivative  procedures, 
li*  well  aii  liiiiiUy  to  reduce  the  teniixtniture  of  the  blood 
itself  by  general  proccdutei;. 

Whf  u  fiiergt-tic  cold  impre8ii!i>ii.4  are  made  upon  the  surface 
of  an  inflamed  organ,  or  over  one  very  deeply  situated,  the 
tcm|>oniturc  of  the  skin  and  of  the  fluidx  circulating  tlirn-in 
only,  will  l>e  lowered.  Uy  cold  applied  very  energetically  w« 
will,  it  may  be  presumed,  produce  external  dilatation  of  the 
vpfweU  very  rujiidly.  It  »ec»i  not  however  be  feiired  that  this 
local  action  will  extend  to  the  deeper  tissues.  The  external 
Rpplicstiou  of  cold  doeti  not  so  cjuily  become  a  relaxing  stimu- 
lu«  to  the  deeply  situated  vessels  but,  aw  w  have  previously 
described,  much  rather  a  contractile  stimulant,  since,  as  ia 
mostly  the  cose,  the  peripheral  nnd  deep  vessels  stand  in 
anatomical  conuection,and  interference  such  as  this  mu^  biing 
about  a  lively  determination  of  blood  to  the  skin  over  the 
di.iettsvd  organs  and  from  them.  ThiH  action  will  theu  also 
operate  derivatively  upon  the  inflamed  organ.  A  further 
problem  for  aiitiphlo^inlic  t.henifieulics  lo  solve  consists  in  the 
promotion  of  the  n^pnir  of  that  disease  of  the  walls  of  the  vetaels 
which  is  the  cause  of  the  inflammation,  according  to  oar  present 
vieWK,niid  the  removal  of  the  inflainmntoiy  products,  as  well  as 
of  the  disturbances  of  function  dependent  thereon.  The  well- 
known  fat«-  of  the  exudation  is  either  absorption  and  excretion  by 
the  various  secretory  and  excretory  organs,  or  organisatiou,  fatty 
tnetamorphoeis,  indontion,  suppuration,  und  the  \-nrioua  forms 
of  neurosis.  The  ideal  cure  still  remains  nbMirplion  and  excre- 
tion, whereby  ihe  dise.-UM^  organ,  granted  that  no  [termanent 
injmy  has  been  inflicted  Ihruugh  the  exadatiun,  is  brought 
back  to  lis  normal  condition.  This  al)w>rpUon  as  well  as  the  r*^- 
storation  of  the  dixea^d  va.4cular  wall  can  only  be  attained 
through  the  agency  of  nn  active  interchange  of  the  blood  in  the 
diseased  orgitn,  and  supported  by  sln-i^hening  aud  stimu- 
lating all  the  organic  performances  in  the  diseased  organisni. 
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It  will  be  chiefly  oar  endoavour,  thererwre,  in  the  treatment 
of  any  infiauimtitorj/  t'xiidstion,  fo  divni  a  ev-ficifnt  amov^nlof 
blood  to  the  place  where  the  injtuvimalion  has  &^«n  progrt^it* 
ing  anil  sphere  are  the  prud^ictji  tliereof.  Whereas  it  was  o«r 
eiidenviMir  in  tht>  t^arly  stagt^  of  the  inflammallon  to  diminish 
the  blood  supply  to  the  inflamed  organs,  ire  will  now  direct, 
nil  "ur  otteiition  tn  the  rornintlon  of  thf  blood  Hipply  and  tinide 
ti>  aiid  through  the  diseased  organ.  A  great adwirtee  made  in 
our  antiphlofflftk:  I Icrii. pontics  m»wf  be  <ucrtbed  to  the  rw»«y. 
nitiau  by  patfiolofjy  of  the  prticMn  of  injtammaiioic,  and  the 
refognition  that  the.  diseased  vascfiUtr  wail  can  tmiy  be  re- 
etored  t<i  noniirT}  ttffi  in  hi/ fxti^iiHiix  contact  tfUk  normal  bOiod, 
and  that  otd'j  bi/  active  trann/ormation  of  the  Uood  can  thf 
tUeired  absorption  or  oi'ganisalion  of  inflammatory  product* 
be  prmnolM. 

It  is  quite  irrational  to  proceed  anticoagestivelj  beyond 
mfliely  the  very  initial  stages  of  intUinmation.  The  realty 
antiplilogintic  ciirativt?  measure  con*i[it«  in  wogCMtiog  (he  in- 
flamed organs. 

To  seize  the  right  moment  for  betrinning  the  congestive 
method  18  the  tnont  imporlniit  nnd  difficult  problem  of  the 
rational  therapeutist. 

Different  niethoil'!  are  at  our  dispo»il  for  this  purpose  and 
they  consist  in — 

1.  Strcnqtktiiingthi'  henrt'ti  action,. 

2.  Bringing  about  contmetion  in  a  larger  vascular  district, 
so  us  to  cause  a  collateral  hj-jx-nemia  in  thudisetutcd  organ  and 
a  lively  rt?]ictiouary  fluxion  fram  it. 

3.  The  fittahllshmeRt  of  local  hotkowie  conditiofu  for  the 
diseased  organ,  by  placing  it  under  the  constant  action  of  a 
moist,  blodd-wurin  vapour. 

4.  Qeiierid  procedures  which,  by  calling  i/nto  requisition 
certain  colUilKnd  ai<t-s,  iiiffrteiice  the  blood  it«df  and  therfby 
the  jin}cesse»  of  di^Hslov.  in  the  dieeaeed  organ. 

5.  Strength^nuKg  the  whols  organiam  and  its  natritive 
functions. 

All  1 .  In  thi>  section  on  the  hydriat.ic  method  we  have  made 
the  acquaintance  of  procedures  and  conditions  for  strongthenir.g 
the  heart's  action.    Transitory  thermal  stimulation,  shampooing, 
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ort  slicm'er  buths  und  t<vpi(l  nhlution*  xtrctigtlicn  Hitd  vluw  tlir 
beart'^  action,  and  accetentte  and  dee[>eii  tbe  respiratioDK. 

Ad  2.  ColUiteral  hypcniMniik  and  rctrofluxioD  nrv  brought 
about  by  theritial  Atimiili,  vhich  call  fortb  a  contraction  of  a 
lai^r  vascular  province.  The  collatoral  hypcra-mia,  increased 
prc«Hro,  and  iucrt-aMid  tenMion  in  tlu-ir  dintrirls  \ftul  to  a  m— 
actionary  contraction  of  the  vessels,  which  causes  a  more  rapid 
change  in  the  blood  current,  and  thervby  »ct«  beneficially  u]>oa 
tlir  inl«Tre1iung<-  oftlit;  blood  with  the  inflamed  organ. 

The  nittchanical  influences — percussion,  stroking,  massage — 
and  the  powerful  thermal  imprtisitiou  arv  to  be  considered  a* 
effectual  )in»moters  of  the  circulation  of  the  fluidi),  sincv  by  re- 
{•eatcd  comprpEsion  and  relitxation  t>oth  the  currents  of  blood 
and  of  fluid  are  promottfd,  and  a  more  rapid  inteivhange  of  tbt* 
streams  is  again  the  result. 

In  this  case  the  choice  of  the  several  procednrea  re<|iunul 
depends  upon  the  nature  of  the  ca*c,  and  it  is  presumed  that 
the  different  fulfilments  of  the  indications  may  be  easily  de- 
duced from  tbe  general  laws  for  the  modus  operandi  of  thermal 
and  mechanical  influences  already  diwussed. 

A'l  3.  Of  the  moist  vajmur  we  hare  explained  in  the 
description  of  the  inetbotis  (hai  it  is  powerfully  ctrngcsting, 
and  opv^niteN  by  promoting  processes  of  diffusion  ani]  abw>r{>tiau, 
without  however  1>eing  at  prevent  in  a  position  to  follow  into 
all  its  detuils  lh«  how  and  wherefore  of  its  effectiwiity. 

Ad4.  No  further  proof,  however, is  needed  to  show  that  the 
stimulation  of  certain  functions,  e.g.  the  nweal  and  urinary 
sern^tionx,  exerts  a  [wwerful  influence  over  the  watery  c-onxti- 
tuents  of  the  blood  and  its  snUii,  and  will  niter  the  jirocesses  of 
diffusion  in  Hit*  tix^ueM  very  effet-tnally. 

An  appropriate  combination  of  th>:se  different  processes  will, 
for  these  reasons,  be  of  brnvficiul  effect  u|k>o  oongestiou,  accvk>- 
nit«d  motion  of  the  blood,  the  interchange  of  the  curn-nts, 
processes  of  diffusion,  solution,  absorption,  and  pcrhajis  also 
upon  purulent  transformation  of  the  exudation.  8inve,  how* 
evT,  all  these  procedures  are  based  u|K>n  a  more  rapidly  acting 
interchange  between  the  exudation  and  the  vaM-iiliir  system,  and 
a  more  copious  saturation  with  bbxid,  th«  mason  is  chiefly  to  b« 
found  in  the  fact  that  under  such  circumstances  a  necrobtrwi* 
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will  Met  in  much  letts  frequenUy  in  tliR  exudation  ;  1i«nce  wo  will 
not  cia\y  obfterve  fatty  chAOge,  oaieation,  dinntegmlion  nnd 
gnn^ene  much  Iahi  frcqui-otly  as  consequences  of  inflamniii- 
tioas  whidi  haw  been  iluis  treated,  but  rather  im^rv  fn-quentJjr 
we  will  see  the  retitoration  of  the  vascalar  wall  to  its  nomul 
condition,  asd  ab«or|itiou  or  iirjr:irii«;if.k>n  of  the  inQamuiatof; 
products  taking  place.  It  is  u[k>u  tliecie  prooeJ»e«  tlint  the  abxD 
astonishingly'  fevourable  results  derived  firo-a  the  hydriatiu 
Irealmt-nt  of  intliimmatory  affections  nrv  ba«ed.  It  may  be 
that  in  addition  a  great  influence  is  exercised  over  tht«  favour- 
able issue  by  the  siren gtheniug  of  the  organism  under  gen<^ 
hydriutii-  prm'-edun^ii,  i^nceming  whieh  we  Mhull  yet  have  an 
opportunity  of  speaking. 

Not  in  every  form  of  inRiLinmation  Is  it  ndvirable  to  proceed 
antioongpstively  ab  iniliu;  iiideetl  it  id  ofteu  much  more  suit- 
nble  iu  some  cases  to  bring  about  a  rapid  interchange  of 
cnrrent«  from  the  veiy  beginning.  In  this  way  wc  nuy 
sometimes  succeed  in  really  arresting  certain  forms  of  inflam- 
maiion.  This  Hpplies  more  particularly  to  various  neuralgias, 
probably  due  to  neuritis,  and  to  catarrhal  and  rhvumatic 
processes. 

As  i'*  well  known,  the  disf>a.4e  of  the  walls  of  the  vessel  which, 
according  to  our  present  knowledge,  is  the  cause  of  the  inSam- 
inatory  ]irocea,i,  arist'S  wbt-n  any  interruption  is  eauwd  in  the 
contact  of  the  blood  with  them.  All  catarrhal  and  rheumatic 
processes,  perhiips  rheumatic  nerve  diseases  as  well,  probably 
come  to  pass  by  thermal  reflex  irritalion,  which  represents 
the  jiriniary  cause  of  the  disease,  bringing  about  a  periiianent 
vascular  contraction  in  the  preiJisi*osed  organs,  the  neurilemma, 
nasal  mucous  membrane,  and  the  muscles.  Thin  vn^^cular  c«n- 
triiction  niaylcuii  to  VilotidlcwsnesB  of  a  certain  vascular  province, 
which  again  gives  rise  to  nutritive  disturbance  in  thejiurticular 
Viwenlar  wmII — that  is,  in  oIIkt  Words,  to  inflammation.  It  i* 
easily  imaginable  that  thereby,  and  in  conseijucncc  idso  of  the 
circulatory  disturbance,  retrogreaaional  products  of  metaliolism 
may  iiceumulate  in  the  several  organs  and  contribute  to  the  local 
disturbanei?.  If,  then,  we  rapidly  call  forth  a  collateral  hv- 
penemia  and  reactionary  determination  to  the  ]^mrticulur  organ 
immediately  after  the  appearance  of  such  nutritive  alleratious. 
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snd  bring  nboiit  a  tnoro  rapid  vhutigo  of  currcut  id  it,  it  is 
aliraya  possible  tha.1  the  rtiitored  contact  between  the  vail  of 
tho  Te«64.'1  und  the  bow  increased  amount  of  more  rapidly  floviog 
blood  vuiy  quickly  tnnku  this  vaM^ular  wall  noniinl  aguiu,  aud 
thereby  remove  the  cait»e  of  the  in6ammntion.  If,  at  the  same 
timf,  the  ucuumulntnl  ret rogresKiounlpriNliictM,  either  of  fuuct Jon 
or  of  the  tissue  metaboliKin,  are  washed  away  and  neutralised 
by  the  alkaline  blood  fluid,  the  whole  priK^rss  miiy  l>e  arrested 
thereby. 

Short  and  [>owerful  thermal  and  mechanical  stimuIalJons, 
then,  which  bringabout  a  lively  reactionary  fluxion,  arecajmbte 
of  actually  arresting  such  processex;  this  may  Ix-  rationally 
understood  from  wliat  has  juat  been  explained,  and  is  also  cor- 
roborated by  experience,  so  long  an  no  more  juofound  altemtions 
hiive  taken  place.  Uerivntive  and  sudoriiie  procedures,  lon^ 
coutiiiued  fomentatione  of  the  skin  of  the  whole  body,  or  of 
the  skin  over  the  diseased  organs,  with  consecutive  procedures 
calculated  to  elevate  the  tone  of  the  vesseb,  are  here  to  be  made 
use  of.  We  may  therefore  consider  vapour  baths  with  con- 
secutive shampooing,  sheet  or  iihower  baths,  wet  packing 
curried  to  a  high  degree  of  heating  and  followed  by  like  pro- 
cedures, M  well  as  the  alternating  action  of  cold  and  beat,  of  the 
spray  douche  with  consecutive  cold  affusion  and  vapoor  poultices, 
followed  by  a  cold  operation,  to  be  procedure*  cuitable  of  check- 
ing infl  mil  mat  ions  of  recent  occurrence. 

Experience  aflorda  ns  numerous  examples  of  the  great  benefit 
to  l<e  derived  in  clironic  forms  of  inflauiination  also  from  con- 
gesting the  inilaiiimatory  focus,  or  fomenting  it  with  moist 
vapour. 

We  know  that  inflammations  in  anwmie  tissues,  or  under 
an  obstructed  blood  supply,  or  when  the  vessels  themselves  are 
oorapresscd  by  the  inflaumiatory  exudation,  are  very  liable  to 
lead  to  the  various  forms  of  necrobiosis.  Mole<-ular  didute- 
gratioD,  fatty  changes,  caseation,  and  even  sphacelus  or  gan- 
grene, are  the  ultenitions  which  inflammatory  iiroduct*  undergo 
when  the  circulation  is  obstructed  or  arrested. 

If  tids  view  be  correct,  aud  ever>'thing  spi-aks  in  i(«  favour, 
the  only  rational  directly  catual  indications  consist  in  promoting 
the   flow   of  the  blood  nud    fluids  to,  from,  and    within    the 
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iliBpaecd  i)art,  in  liicilitatiDg  the  intcrcbaiige  between  the  Uood 
and  the  dUeased  tisaue,  and,  by  Boaking  it  )u  tncrist  vapour, 
elevating  the  proceases  of  diffusion  and  wH-life, 

Tlifi  bent  fxnnipli^  of  (he  benefit  to  be  derived  from  suich 
proIongMi  congestion  and  soaking  is  offered  bycawMting,  )>upeT- 
flHal  und  induniled  grou)i»  of  i^crofuloiiK  glandt^  in  the  aet  tif 
diiiinl.egnition.  We  often  observe,  under  moi»l  fomentation 
continued  for  weeks  or  monthB,  Boflening.  absorption  and  care 
luking  [dnce  in  these  t;]iind». 

ITie  ntoi&t,  blood-wami  vapour  surely  also  jtenetratcs  the 
epidermis,  and  acta  in  a  eimilar  manner  upon  organs  more 
drei)!^'  sitiiiited.  Reiietioniiry  inflnmm.-ititm,  »e{ianttion,  and 
disintegration,  as  well  ii?  expulsion  and  absorption,  are  often 
enough  obtier\'ed  under  the  warm,  moist,  '?t[adeira-like'  inti- 
mate atninsptiereCa.i  T  have  eiilled  it)  which  is  e«tabli»lied  over 
the  ehronieully  intiltnited  lung!<. 

How  to  proceed  in  eaeh  individual  cu»e  eannot  here  be  laid 
down.  The  ehoiee  and  mmbination  of  the  pnx-edure*  tnort 
jolfil  as  completely  as  possible  the  iiidiralions  prind[»Uy  men- 
tioned above.  Every  eonBcientioualj  undertaken  test  tUI 
verify  that  the  so-ealled  xlimulunt  compresses  have  been 
hitherto  much  too  imderrated. 


THE  ANTlPVRIiTlC  METHOD  OK  CURE. 

The  hydriatic  curative  proeedure  in  Severs  must  not  be 
considered  om  an  antithermai  method  alone.  In  the  widest 
sense  of  the  tenn  it  is  most  certainly  an  anHiiyrrtif  action 
which  ve  are  in  a  po^iiinn  1o  exercise  by  a  suitable  combination 
irf  the  different  hydriatic  aidit. 

Tfte  body  temperatvre  mny  he  rerhteeti  in  htiU obntractMns 
wiUunU  aimt^taneoufdy  flrvating  the  heat  produdutn ;  indtifd, 
mosi  prt^bly  the  latter  will  also  be  dimim«h«d.  If  this, 
however,  be  the  case,  then  the  hydriatic  procedure  will  Ix"  not 
alone  antMermal-,  but  also  fntly  antip^flic.  The  thermally 
diminished  heat  production  and  the  reduction  of  tempcmture 
go  hand  in  hand  with  retardation  of  the  metabolism. 

A  chief  factor  in  hydriatic  antipyresis  conmrts  surely  in 
the  antithermai  jaweeclure ;  in  this  case,  the  physical  necessity 
that  different  temperatures  in  contact  with  each  other  n 
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become  «|u&liBed,  ia  demonstrated  in  the  linng  organism.  For 
tbis  purpose  it  i»  nb«olutely  ncco»«suy  (Iiut  wc  slipuld  be  quite 
clear  tts  ta  the  probleiiif  it  i>  Required  to  koIv^. 

The  living  Human  body  offers  different  coaditioni*  from 
a  lifrlns,  heat<?d  muss  contititing  of  Kevcnil  lajrere.  Even  in 
the  latter  the  eqnali.'ttLtton  of  the  tf^niptTature  willi  n  iiii>dium 
of  lower  temperature  wnuW  be  dependent  npon  a  great  number 
of  conditions;  for  instam-f,  firstlj-  np^>n  the  differcncr  in  tvm- 
peratnre  between  the  op|x>9ing  surfaces,  theu  upon  the  duration 
of  their  contiu-t.  upon  Xhv  condition  of  the  hc-ut-discha^ing 
surface,  and  the  h^-at  capacity  and  conductivity  of  the  ii^at- 
abstnicting  body.  There  would  be  also  the  chemical  consti- 
tution and  the  coiiToiit  in  ga#  and  iai\\»  fi  the  he^l-abctlnicting 
medium  to  be  taken  into  consideration.  Kurthermore,  the 
amount  of  the  bt-nt  c^invvction  from  a  mlid  1o  a  fluid  body  would 
he  dejwndent  upon  whether  the  latter  was  in  motion  or  at  rest, 
and,  flnnlly,  npou  the  mcn^tirc  of  the  agitated  fluid. 

The  magnitndtr  and  rapidity  of  the  refrigeration  of  (he 
warmer  body  will,  besides,  de])end  upon  the  pro)iortioQ  of  ittt 
Euriaoc  to  its  cuhie  content,  upon  it«  aggregate  condition,  the 
hoiiiDgt^ueity  of  its  atmolure  or  itn  stratification,  and  ihir  oon- 
doctiritv  of  the  seveml  layers. 

The  oonditioni)  under  which  the  discharge  of  heat  from 
a  living  animal  body  takes  place,  however,  are  yet  more  com- 
plicated. Wc  know  that  the  most  powerful  lahonitory  in  the 
body  for  the  production  of  heat  ifi  to  be  found  in  the  muMialar 
layer,  and  that  the  blood,  which  circulates  through  all  organs, 
is  the  most  efficacious  agent  for  the  v<iualiiiation  of  leriijierulurc 
between  the  different  layers  of  the  body,  and  alxo  for  the  dis- 
charge of  heat  by  the  cutaneous  surface.  Th"!  circulatwy 
conditions  altered  under  heat  ahstrocttou  fnim  the  citcmal 
mirbce  of  the  body,  al#o  very  materially  alter  the  phyedoal 
conditions  for  refrigeration.  The  heat  discharge  from  the 
sur&cc  of  the  body  will  theu  be  deprndvnt,  quantitatively, 
upon  the  diameter  of  the  ciitaneous  resiielB  and  the  rapidity 
of  the  blood  current  within  them,  as  well  as  upon  the  differ- 

^  ruce  of  t4-rapcmture  Ix-lwvcn  the  (urrouiiding  medium  and  the 

H  rarface  of  the  body. 

H        Id   order,   therefore^   to   keep   the    amount  of   the   heat 
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discharge  firom  the  sur&ce  of  the  body  constant,  one  iroaM 
rttquiR*  tr)  be  able  to  keep  thv  mpidity  of  the  circulation  and 
the  dianieler  of  the  vesseU  of  the  skin  constant.  The  blood 
vesBclii,  however,  are  by  no  means  stiff  tubes  ;  their  lumen  i« 
alterable,  und  the  mitiditj  of  the  current  is  also  unequal. 

Since,  then,  thermal  »tJmali  are  here  aleo  the  mo>t 
powerful  mi^ius  for  altering  the  circulatory  conditions,  we 
will  readily  understand  the  value  which  moiit  be  attached  to 
an  appropriate  teehniquc  for  the  reduction  of  the  body  tem- 
perature by  means  of  hydriaiic  procedures. 

It  would  here  be  too  great  a  digression  were  I  to  repeat  all 
the  proofii  which  I  have  brought  forward  of  the  oftt-n  directJy 
antagonistic  effects  of  refrigerations,  an  I  have  laid  them  down 
for  the  greater  part  already  in  the  Second  Section. 

The  cfUf/  prohltsiii,  IU»  in  ovei-coiiiinij  thf  autonuific  htai 
regulation  of  the  body,  ami  (Ac  cfiltf  means  for  fhin  is  /ur- 
niahi^lby  tkt'(MyiiManUy  wamtaineddilaUitwnof  ihepmpkemL 
vesseis  befoiv,  dti rin;/,  atul  after  the  heat  abstraction.  Because 
physiologists  <tnd  cliuieiuos  did  uot  sufficiently  value  the  altera- 
tion  of  the  phy^cal  and  phyttiolog^cal  conditio&a  of  heat  discharge 
and  heat  production  under  altering  circulatory  conditions,  they 
were  ulwayn  wilhout  ihe  key  which  would  h)tve  expliiiiifd  the 
contradictory  actions  of  refrigerations.  The  effects  of  the  heat- 
abstracting  treatment  (uv,  without  the  accurate  observation  of 
thi»  faetor,  eiitruatt-d  Ut  chiince,  whereas  in  the  other  case 
they  must,  at  least  in  their  influence  over  the  body  temperature 
aud  the  ultemtions  of  nutrition  dejiendent.  thereon,  be  estimated 
ab  initio  with  almost  physical  certainty. 

If  my  investigations  have  shown  that  even  dry  friction  of 
ihe  surface  of  the  body  bring.*  uljout  an  altenktion  in  the  dis* 
tributiou  of  blood  and  hfat,  this  must  apply  in  still  greater 
measure  to  the  combination  of  Iheimal  with  mechanical  stimnla- 
tiou.  In  all  pnH-'fdtiri^s  undi^rtakrn  fur  the  purjKise  of  aetually 
reducing  the  temperature  of  the  body,  the  most  important  task 
is  to  prevent  the  thermal  contraction  of  the  cutaneous  vesseU, 
and  thereby  to  anticipate  eoilaferal  hyperemia  within  the 
muscular  layer. 

I  reiterate  this  so  often  because,  even  at  the  present  time, 
sufficient  stress  i>  not  laid  upon  this  capital  indication,  and 
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vet  apon  its  fiJliltncnt  aloae  the  nitional  jttstiticatioD  of  !iv(lix>- 
thcrapeiiltc:i)  in  fedrilt^  diswwe.*  is  dejKtndfnt . 

During  the  refrigeration  if  a  contraction  of  the  cutuncous 
vessels  be  rt'stTuinritl  l>y  tlit*  coiiibinatioa  of  a  thermal  with  a 
suitubK*  mcchanieal  stimulation,  an  increased  hlooij  supply  to 
ihe  skin  will  be  brought  about,  and  the  sensory  nerve^ndings 
witi  be  <!opi(>u.->ly  Etalnnitt-d  with  wurin  bltxx). 

The  strong  hent  current  prevents  a  too  raiiid  penetratioa 
by  the  cold  to  thv  internal  organs,  whilst  the  constantly  re- 
newed hi<xid  stream  conducts  great  waves  of  hoat  to  the 
periphery,  and  prevents  Ion  profound  a  refrigeration  of  the 
surface  iu  Mpit.e  of  an  enormously  increai^d  h^ut  discharge. 
The  difference  in  tempcratiux-  between  the  skin  and  the  heat- 
ahtilrfteting  medium  i«  ulwuys  restored  again,  and  kept  nearly 
constant.  The  wide  current  of  blood  in  the  skin  prevents  a 
collateral  hyperfemia  of  the  muscular  layer,  and  an  elevation 
of  teiDiieraturc  tliercin ;  consequently  the  production  of  beat 
is  not  incrciised  either.  1  have  explaiuetl  before  tluit  it  is 
not  «  matter  of  indifference  in  what  manner  the  elevated 
:%6dy  temperature  is  reduced  and  kept  low.  and  I  now  once 
more  reiK-al  that  tli«  reftcti'on  of  the.  orgaiiijim  to  heat  ahetrac- 
tUm  depends  upoii  the  manner  of  its  application.  I  Hhow-d 
that  heat  production  which  wns  elevnted  reactionarily  by  heat 
abstractions  was  not  dependent  apon  the  magnitude  of  the 
latter,  &t«(  uponthe  txteut  of  the thmnal  tiervf  atimulation  and 
the  dnjree  of  actual  cooling  of  the  peripherat  »rngory  xwrvt- 
endingg.  I  showed  that  this  reactionary  elevation  of  the 
I>roductJon  can  bv  obviated  by  avoiding,  as  much  as  positible, 
H  refrigeration  of  the  terminal  distribution  of  een&oiy  nerves, 
and  by  actual  reduction  of  the  body  temperature,  an<i  that  one 
of  the  mof<l  important  conditions  for  this  lay,  again,  in  the 
dilaliktion  of  the  cutaneous  ves»eU.  According  to  Yoit^  febritr. 
tempfToture  am  ouh/  appear  whm  there  i«  a  aimuUaneowi 

•   failnre  of  the  heat  rtijulatom  in  the.  sL-in,  be  the  production 
of  hent  ever  «o  much  iticreaatd.     The  best  means  of  bringing 
about  its  d  imp  pea  ranee  can  only  b(^  found  in  the  re^oration  of 
^    the  cutaneous  function  mentioned. 

B^       The  body  tomjieralure  may  be  reduced  in  the  mo«t  diverse 
^BttHK,  and  yet  a  cootraetton  of  the  outaneous  vrsselt  be  avoided. 
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Tln^tte  iudicatioiiH  may  be  fulRlled  hy  meaUB  or  sUpiVBK 
nnd  shnrnpooiDg,  together  with  repealed  dn-nclitug  of  th««(t 
ehcet-  liliitel  biitli^— wli<;i)  Ihv  proceduro  is  carrie<]  on  long 
«uough,  say  twenty  to  twenty-fivo  minutvs, and  Id  aouompaoM 
by  tnechiiiiicnl  action,  technically  well  cttrried  ont.  It  nmA 
be  counted  an  error  in  treatment  when  the  sheet  bath,  and 
every  other  form  of  heat  abstmvtion  in  fevw  )>atieat«,  i*  kof* 
up  for  too  Bhort  a  period,  «ud  witlidrnvni  before  it  has  oucoeeded 
in  materially  redncing  the  body  temperature.  Tim  »p(M«nBee 
of  rigor  i»  delayed  by  eimultani^ous  mi-ch»nical  interfaniK*, 
although  the  abstraction  of  heat  i«  thereby  certainly  proloognt 
and  increased. 

The  body  temiiemture  can  and  must  be  reduced  lo  near 
it«  normal  limit  in  every  antipyretic  procedure.  Tliic  sws- 
c^ed*  in  many  fornm  of  fever  indeed  with  the  fin*l  jirocedare, 
when  it  i»  properly  carrii'd  out;  bul  there  are  more  r«'Kiiilant 
forms  of  fever  in  nhioh  thin  is  not  at  first  poBsible.  In  tjut 
Irilcr  prugrcss  of  the  tn^atrnvnt  it  will  be  only  seldom  thai 
we  shall  fail  in  attaining,  at  the  very  leiutt, conniderabto  |i>MitiVB 
bathing  effects. 

Just  ait  in  Hie  short  bath,  the  friction  of  the  sarbuw  «C 
the  body  in  the  lialf-balh  during  its  whole  duration  ia  • 
iwwcrfui  meanis  of  sup|K>rt  to  tlic  thermal  interference.  The 
effectuality  of  the  halh  \n  considerably  increased  by  thi» 
combination,  as  1  have  proved  by  means  of  striking  eKperi- 
ment»,  and  the  iinpli-ii»tmtue8)t  of  the  bath  becomes  thereby 
much  IcMened  even  when  the  selection  has  fallen  on  wattr 
of  very  low  tempcniturc,  whilst  the  after  effect  is  mu<^ 
more  iK>werful.  Unless  jKirticular  reitson.t  exint  fur  our  doing 
so,  we  will  Metdom  select  water  of  higher  temperatnre  than 
24*0.  for  antipyretic  half-batliit,  and  aeldoni  lower  I  ban  l.^^'C, 
The  dumtion  of  the  bath  will  be  variable;  1  have  oAen  been 
obliged  to  continue  it  for  from  six  to  thirty  luinuieii  at  n 
lime. 

The  re^intjincc  of  the  elevated  tciiijK-niture  and  ittt  degnw^ 

MS  well  B«  the  antipyretic   effect   which  one   soon    leanis  lo 

'imatc  even  during  the  bath,  must  delinc  the  liniitM  of  ila 

ation.     Tlie  physician  should  alway*  be  present  at  the  first 

[pyretic  procedures,  «o  a«  to  be  able  lo  direct  the  latooaauf 
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moditicationfl  of  further   heat  abstr»ctioD»»  and   to   regu1ut« 
their  duration. 

Afl«r  soiiii;  prat'ticft  it  in  jitwuiblc-,  by  pulputing  certain 
portions  of  the  body  traversed  by  large  vuHcuUr  trunks,  e.g. 
the  axillu,  to  recognise  v«ry  noon  whether  not  only  tho  sur- 
fiice  of  the  body  but  also  the  temperature  of  the  blood  haa 
undergone  refrigeration.  For  example,  I  be  axillHry  artery^ 
although  the  tiurfuco  of  the  body  is  already  very  much  cooler, 
iii  felt  paAsing  through  the  axilla  like  a  hot  eord;  this  vigniliett 
that  thv  heat  abstiuelion  must  be  carried  on  (o  a  much  greater 
degree,  or  on  the  other  hand,  that  a  Ruffielently  niitipyretic  effect 
has  already  been  ntlained,  and  that  the  batli  may  be  cuneliided. 
The  frequently  diungc-d  wet  jiack,  who^e  viodim  upemndi  we 
have  already  discussed  imder  the  heading  of  tlie  technique  of 
the  water  cure,  i*  tin  elTeirtUfd  anlipyretic  procedure  by  which 
heat  abritraetion  may  be  undertaken  without  lumultaneous 
mocbanioil  Etimulation,  and  without  causing  a  contiaction  of 
the  cu(aneuii.-<  vesnclti.  I  will  here  only  rqieat  that  if  thin  ]ir«- 
vcdure  is  to  be  followed  by  good  results,  the  changingH  of  tlie 
wet  j>m)c  for  antipyretic  piir[K>sec  are  not  to  bo  suiq)cnded 
until  actual  moderation  of  the  fever  has  tiiken  place. 

The  truncal  coinpr«»i  is  a  supporting  measure  in  the  re- 
duction of  febrile  tera^teratnre,  but  it  xt  e^ixtciaJly  useful  in 
keeping  the  cxucvrbatiouti  asunder,  and  in  maintaining  the 
l«m{)eralure  at  a  low  degree  after  one  of  the  heiit-Hbmmtling 
procedures  just  mentioned.  I  have  demonBtrated  by  experi- 
inent-->  that  llu-  application  of  truneid  compreiHitH  between  tlie 
several  antipyretic  procedures  is  effectual  in  retaining  their 
antipyretic  effect  for  a  longer  time,  thereby  iie|)anitJng  the 
(leriade  of  exacerbation  more  widely,  and  reiMlering  it  ]iowiibl« 
in  the  Ireatuient  of  fever  In  obtain  the  de»irud  limit  ufler  a 
small  number  of  individual  procetlures,  during  a  period  of 
twenty-four  hours. 

Tlie  following  ooniparalive  table,  taken  from  my  *  Hydro* 
theiapie  auf  physiologischer  uad  klinischer  Gmudlage,'  m»y 
here  Rnd  place  to  demonstrate  the  aniithennul  value  of  n«rtAtn 
hydriatic  procedures  in  fever.     I  there  said  - 

■  Thid  table,  I  must  oonfees,  isM-t  up  from  tno  Mnnlla  number 
of  indiTtdgsl  caac^  at  I  coutd  uoly  make  me  of  cawa  of  nearly 
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^^^H          equal  vuluc  for  each  of  the  proc«dur«-»  compurcd,  aad  could  onlj  1 

^^^1          now  and  then  keep  auiBciently  minute  records  of  temperature   1 

^^^H          with  the  material  at  my  di^ioital,  which,  for  acute  disRa»c.>)t,origi- 

^^^1          Dated  i-ntiroly  in  ])rivjitf  |iraclic(>.     Out  of  the  said  mat^-rial, 

^^^1          one  difieaBe  only,  nz.  typhoid,  was  selected,  nod  the  mean  of  ■ 

^^^1          the  rectal  tcinpemturv  prior  to  the  refrigeration  calculated  for  1 

^^^B          the  i>urticn]ar  day  of  the  diseaHe,  for  ejicli  group  separately.         1 

^^^1                'The  mean  of  the  antipyretic  effect  of  the  procedure  under-   1 

^^^1         tnkvn    in    each   group   and   at    equal   periods   of   time,  «ii« 

^^^H          then  placed  in  the  table,  which  gives  us  not  alone  the  mean 

^^^1         nuiguitude  of  ihe  ilnti|)^-retic  eifeet  of  ciich  of  the  procedures 

^^^B         contrasted,  but   also   the   duration    of   the  aft^^r   effect — tJie    m 

^^^^^^   temperature  reduction.                                                                       1 

^^^^r^        TahU  thowin-f  ihe  txttnt  and  duration  ^  the  anttpynlte  effftt  ij/"       | 

variout  hydrimiti  pnwdurtn  in  djffermt  Uagtt  i^/e»er. 

^^^1 
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*  Xotwitbsbinding  that  the  table,  as  may  he  seen,  ix  collated 
fruui  nthvr  mt^gre  iiuiterial,  it  yvt  seems  to  toe  to  pomevM 
tame  slight  value,  as  apparently  »  griifral  law  m&y  bv  dedaced 

CoKm  of  (A«  ttwptratUTf  afttrr  refrigeratioiui  hi/  tneaae  of  variotu 
hj/driatie  ftroceditret  in  dijfermit  etage»  of  fever. 

SMond  W««k  wrTyiihoid. 
Ii     in     Ii     III     h     ni     h     m     )i     m     b 

(I    .,11    I     ;;o    3    30    :i   30     i    3"    -' 


hi,.,  iti. 

Ha!MMiIb*t  \fv  Wd  •l<iriiliuD.  tu  Ifi  qw. 

Kt'piiainl  wsl  |>BcklDg«.  conw^utjve  bsIf-lxUi  at  \tfi  to  16°  C. :  dunttan, 

b)  I  ft  tun, 
Oalf-tiaili  at  1^  lo  tC  C„  lo  1&  mk)  cnaMmtiT*  mnnl  oompmwi 

cbaiiHMl  lialf-boutty. 


therefrom  which  hannoniaes  well  with  experiences  gninod  id 
Utother  direotion. 

'A  gluncftinttatourt»blf,aDd  then  at  the  charts  constructed 
after  it  (6gs.  A6  and  49),  suffices  to  make  it  maoifeet  that 
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the  bod;  \*  moni  re»i$l«iit  to  un;  fonn  of  ht^t  abstraction 
the  tfjirl;  titages  of  fever  than  after  the  latter  has  been  already 
exiMlcnt  for  a  some  time.  Procedures  of  lika  mXae  reduce 
an   almost  eqititlly  liigh  boily  tr.-m]mmlure   lover   Jii  a  Inter 

Count  iif  the  Umperature  after  refrigeralicina  by  meenM  o/  variouM 
kjfdrialie  prooejhtret  in  difftrerU  »Utffe»  qf/iv«r. 


Pmirtli  WMk  of  lyphoiiJ. 
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^ — . — .—    llair  ball)  M  18"  to  lfl°Ci  to  IG  n>a-;  cu»>Mu(IvB  IniiwBl  <ampMttm, 
changnd  lialr-huuvly, 

period  of  ffvt-r  limn  iu  an  earlier  one.     Both  table  aod  curve* 
further  show,  tliiit  afti-r  every  form   of  the  oonU»Kt«d  lieat 
abstractions,  the  subsequent  aiwenl  of  the  body  temjieTatc 
is  mucli  more  Kteeji  iu  an  early  week  of  fe?er  thar 
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tallowing.     The  iielertM  h  eat 'abstract  ing  procedure,  however, 
'-ieems  t«  be  of  stanilard  indiicticc  on  the  absolute  degree  of 
rewiirtning  after  a  ri-frignriitina, 

*  III  the  second,  as  well  as  in  the  fourth,  week  of  fever, after 
the  original  full,  we  8ee  the  body  temperature  ascending  much 
hifjhcr  whttn  the  half-luilh  was  administered  h^  il?>i'lf,  than 
after  rejwated  wet  paclcings,  conset-utive  to  a  half-bath  or  after 
a  half-bsilh  and  siieftn-di-d  by  lialf-huurly  truncal  com  presses. 

*  A  tnaterial  diS'erence,  however,  here  again  displays  itself 
between  the  bearing  of  the  second  and  of  the  fourth  fever 
week.  After  n  half-biith,  Ihe  teni]>crature  during  the  former 
rises  considerably  over  the  previous  heat  in  the  fourth  hour 
after  the  bath ;  and  this  ascending  tt-ndency,  although  a 
little  less  steep,  is  carried  on  even  into  the  Rfth  hour.  In  the 
fourth  fever  week,  the  body  temperature  is  materially  lower 
than  before  even  five  hours  after  a  nimple  cold  h«lf>bath. 

'  It  has  been  recently  established — it  could  only  lie  e«tji- 
bliihed  by  the  method  of  exniuinntion  here  described,  and  in  so 
fur  as  sparse  material  allows  of  drawing  certain  conclusions —  that 
tlierfwariiiing  after  heat  abatruetioHs,  carried  out  l/t/mta^ixof 
packings  and  lialf-bat/m,  foUoivt  more  sltfiely  in  every  period 
of  feverthan  after  simple  half-baths,  and  that  Iruiiml  cnnpriuises 
will  pToioHf/  the  action  of  the  coolhuj  process,  and  delay  the 
re-oscent  of  the  body  temperature.  That  this  is  a  justiliuhle 
oonclu^ion  is  apparent,  since  the  same  result  was  observed  in 
both  fever  periods.  It  would  be  most  salutary  were  the 
numerous  clinicians,  who  have  nl  thrir  command  a  large  amount 
of  material  for  observation,  to  test  the  different  hydriatic 
antipyretic  proccdureii,  in  the  various  diseases  accompanied 
by  fever,  as  to  the  exlent  and  duration  of  their  antipyretic 
effect,  the  method  being  of  course  scnipulously  adhered  to.  By 
such  an  investigniion  alone  can  the  value  of  the  several  pro- 
cedures, and  a  strict  indication  for  each  of  them,  be  really 
scientifically  established.  Even  my  defective  investigation, 
however,  will  suffice  to  show  that  it  is  jwlging  rather  hastily 
when  it  is  alle^eil  to  be  a  matter  of  indiffen-nce  in  what 
manner  a  febrile  elevation  of  temperature  is  combated.' 

Certain  hydriutic  procedures  even  have  influence  over  many 
of  tlie  etifdogical  cauKS  of  fever.     I  have  deroootlnted  that 
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hrtil  retfiition  must  be  coimideTed  as  a  material  factor  io  tbe 
febrile  cluvution  of  tcmpcniture.  Of  course  it  la  necessary 
thut  nil  flt^vatioii  of  tenign^rature  should  follow  lieat  r«t«u- 
tion,  as  well  as  a  moi*;  permanent  distm'baace  of  the  compensa- 
tory appanituM  contuiiiod  in  (lie  skin  fiim-tiou  itself.  Heat 
reH'iitum  manifestly  plays  a  considerable  jiart, es[iecially  in  tha 
beginning  of  fever  and  the  ri^r  stage  of  many  febrile  diseases. 
Tliut  by  iiu^iii*  of  Mjipropriate  hydriat  ic  proiirdurci*  it  is  iwMible 
to  cause  the  subsidence  of  heat  retention,  I  myself  have  proved 
by  means  of  ciilorimetrieal  inv<^tigaticin».  All  procedural  _ 
CAuring  a  dilatation  of  tbe  cutaneous  vessels,  and  acceleration  I 
of  the  circulation  in  the  dermat  organ,  or  strcugthening  the 
hr-art's  action,  will  nUa  «et  free  Uie  retjiioed  heat,  or  at  least 
will  diminish  the  retention. 

Hy  the  Ulwration  of  retained  heat  another  object  in  fulfilled 
simultaneoiiiily,  which  reinovef  one  of  the  coudilioUN  fur  the 
febrile  elevation  of  tempemture.  It  is,  namely,  that  tits  rt- 
tenticn  of  watrr  within  the  organism,  which  may  be  regularly 
HKouined  to  take  ]iliu-e  in  thi>  stu^  of  pyrogenaiis,  is  iict«d 
against,  and  by  this  removal  of  water  retention  one  <^  tbe 
abiiorni.tl  pifjeesses  in  fever  patients  i«  removed;  Ihcn-by 
most  probably  a  great  deal  has  been  contributed  towards 
facilitating  the  quicker  resolution  of  the  disturbance,  and 
the  liberation  of  retained  beat  nnd  w.iter  will  also  iiierwiiir-  the 
effectiveness  of  the  antithermul  procedures  of  hydrotherapeutice. 
I'oKitive  bathing  eflTects  will  turn  out  much  more  cunsidcr- 
able  after  the  removal  of  both  these  febrile  symiitoms. 

For  these  reiiBoni;,  then,  i  consider  the  liheration  of  rrfainrd 
heat  and  watvr  to  be  the  primary  indicatioH  in  the  hydriatie 
frfiitmeiit  of  fever ;  it  i«,  a.s  it  wi're,  a  prepiirwtiiry  iimisure  fora 
flubsequent  and  more  energetic  antipyretic  interference.  These 
indiiMitioiiN  will  be  hi:A.  fulfilled  by  means  of  ublutions,  shara- 
jHwing,  shower  baths,  powerful  friction  over  the  wboip  surface 
of  the  body  in  thf  bath,  and,  under  certain  circumstamse*— 
particularly  in  caaea  of  very  dry  sldn,  or  ia  very  eiaUed 
iixitability  of  the  vasomotor  nerves — wet  packings  with  «oi»- 
eecutive  »b)im|MHiiiig  or  hnlf-batlis. 

A  aingle  and  only  moTnentarif  dilalntion  of  the  entananu 
vesaela  will  not  he  wu§icient  to  carry  out  the  requirements  of 
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as  Kiyroiiriatf  anttpjrras.  vrtn  thouf^h  tin*  cabuivoaic  ctrevlk* 
tioo  be  tfaerebj  umeagivd.  and  ttberatica  iif  retained  beat  aat] 
water  take  phce  to  wmo  pstetit ;  in  fi*v«-r  th*  h««t  ivt«ntion 
ntuxt  bepmuumtly  Mi]i[)rr>K>>),  ami  m  i,vn«/(tM(aW  tncrMMMi 
heat  dutekargr  Lrjil  np. 

A  farther  ■nxj  important  indiratno  in  antip)T««M  cwmUs 
M  tit*  emutani  brpinffdotm  of  tA*  htufy  ttmptnttttn  <htri»g 
Ike  wkote  covree  of  the  fetfr,  and  in  attacking  every  frenh 
exaeerhation  as  it  aiin^fe.  TliU  afplio*  iwt  alonv  to  thr  tiwit- 
ment  of  typhoid  fever,  but  to  every  fumi  nf  (fwr  ai.-<.tini]iiiitird 
by  inng-con tinned  elp^-ation  of  tpmperatnrv.  11ip  dnnfrers  of 
an  eli^vated  body  U'liijK'nifiire,  luirl ii'iit^rf v  nf  a  loiii;>4^>iiIinu(-d 
one,  are  too  well  koovn  to  ivi)iiire  a  separate  de^oripIi'iQ 
berev  If  our  ttK-nt|>^uKi«  sacc«M.'d)>  in  iDod<Talin({  and  kmeniig 
the  febrile  lemperatiire  permanently,  we  shall  have  renderitl 
the  patient  a  decided  ^nice  iu  the  nuijorily  of  vtisva,  and 
will  have  often  directly  prewn-ed  life. 

To  keep  the  temperature  down  oontinuoiiftly  thnwiKhout 
the  whole  progjvfe  of  the  fever,  comprises  the  combating;  of 
«aeh  single  ezaceHwlion  »f  fever,  and  the  K»'ol<^«t  jMwaiblu 
•epamtioD  between  the  <M-i-iineiiee  of  exacerbntionii.  It  is  tin* 
pomible  to  define  beforeliimd.  which  nud  how  tuauy  proceilurea 
will  suffice  dnring  a  period  of  twenty-four  hours  to  obtain  iho 
moBt  complete  rescUt  possible.  It  muM.  however,  he  conceded, 
that  the  various  fomin  of  baths  iimy  fiiini  the  indteation,  and 
that  the  choice  of  temperature,  the  duration  of  the  aereral 
heat-abut rarl ing  proceiUircs,  and  the  manner  in  which  they  lira 
carried  out,  are  of  great  inHuenee  ujnn  the  result,  as  in  aliio  tlie 
bejLrin){  during  the  intorvnl  following  the  buthx. 

It  is  all  the  more  diffirult  to  fit  any  laws  and  rule*  re- 
lating to  this  subject,  as  the  iudividtial  and  the  jnlhuhigical 
oonditions  present  very  great  variations,  and  reqnim  t«  Iw 
considered  in  the  si-Ieetion  of  th«  uictiiml.  Then'  «r«  in- 
dividuulx  and  forms  of  fever  in  which  each  single  lieat 
»bMtra<-tioii.  no  matter  in  what  form,  always  brings  about  ■ 
sufficient  and  durable  antipyretic  effect  ;  on  ihft  otlier  hand, 
th^re  arc  indiviiliitilH  and  mnv*  of  disease  in  which  even  very 
energetic  heat  abRlmcfions  are  capable  of  producing  only  n 
very  infigntficant   and  transitory  positive  Inlhing  effect.     It 
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is  AD  ertabliflhcd  fact  thnt  at.  tlie  eainm(>nciem<>nt  of  »eva-e 
ftitrUe  <^eetione  the  positiyp  bathing  effects  obtained  are  in- 
ronxiili^rable  and  Wk  dut»b1<^  ihnii  in  the  lnUr  gimgn^M  of  thts 
fever.  The  case  is  different  in  ephemeral  fever,  catarrital  and 
Homu  eruptive  ri;vi.Tii,  in  which  oOvn  h  single,  or  at  moet  a 
few  refrigerations  suffice  to  moderate  the  fever  pemianeutlj. 
Tlic  selection  of  the  time  fwr  the  application  of  the  hydriatic 
iLnti[)yr(v<i«  in  also  of  some  influence  iiji'in  tht^-  result. 

It  is  generally  more  difficult,  to  interrupt  the  ascent  of  the 
tcmpcratun-  nt  tho  commenocrncnt  of  an  exacerbation  than 
during  a  remission  of  fever.  It  may  lie  infirred  therefrom 
thnt  we  will  obtain  the  limit  during  the  period  of  fever  remi»- 
diifii,  whilst  one  is  i>ftcn  forcwl  to  npplv  refrigoralion  coup  Mtr 
coup  during  the  period  of  exacerbation. 

The  observance  of  the  rcuctionury  laws  will  increase  the 
dumbilily  of  the  antipyretic  effeet.  ('"rnpuratively  high  tem- 
peratures and  prolonged  dniation  of  the  individual  heat 
abstractions  will,  under  otherwise  e-pial  circumstances,  have  a 
more  diirabh-  and  powerful  antipyrefie  effect  (ban  less  pro- 
longed operations  with  relatively  low  temi>eratnre8. 

All  this  \uv  a  great  influence  upon  the  selection  and  order 
of  application  of  the  several  procptlnres.  'rff-  dfijree  off^iril* 
tniiperature  elevation  to  be  eomliated  likewise  defines  the 
metliods  to  he  chosen.  High  temperatures  reipiire  more  vner^ 
getic  procodures  than  lower  febrile  temperatiu-es,  and,  for  my 
part,  I  adhere  to  the  principle  thiit.  every  /fbril«  dtmation 
of  temperature  should  be  combated  ktfdriatically  frorti  the 
vert/  beginning.  Of  reasons  why  every  febrile  affection  should 
be  thus  treated  there  are  very  many.  Only  in  rar<*  eases  will 
it  be  jmssible  to  determine,  at  the  beginning  of  the  condition, 
what  course?  a  fever  will  tjike,  whiit  is  its  ctiolcigy,  and  what  Iocs] 
or  general  affection  it  ac<'omiinnies. 

Since  it  now  belongs  to  the  category  of  the  beet  e^lal^ishcd 
l»(vlholf>gical  facts,  that  in  the  fever  itself  lies  the  cause-  of  the 
most  nnrnerons  dangers,  that  the  fever,  no  matter  what  organic 
disease  it  aecom])nnies,  foi'ma  a  complication  the  removal  of 
which  will  diminish  greatly  the  alarming  asfiect  of  the  case  as 
well  ait  the  sufferings  from  the  alTi-elion,  and  that  the  IocaI 
affection  takes  on  a  usually  more  favourable  course  when  tlie 
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degree  of  Tcvpr  U  lc««cn<Kl,  it  intist  iilwujM  be  our  eii<lcavoiir  and 
firet  tank  to  »llay  the  ferer  or  at  least  lo  moderate  it. 

Experience  has  taught  us  that  a  recent  fever  is  frequently 
subdtK.'d  more  taisily  by  a  hydriatit:  t>n>ccdurp  tJiuii  one  of  longer 
Miittenct;,  that  with  the  duiation  of  the  fever  the  dai)^«>r!i 
combined  with  it  grow  in  |in)|>ortion,  that  the  dirturbauce  of 
nutrition  coiiMMguent  on  the  hi^Ii  tennKTaturc  may  be  anti- 
cijnted  by  means  of  a  methodical  reduction  of  the  lenipera- 
tnre  from  the  very  beaming,  Ihai  inn.uy  forniK  of  fever  may, 
by  early  cold  impressions,  perhaps  be  arrested,  and  that  thin  is 
poesible  even  in  forms  of  fever  dependent  u]>on  infection,  as 
th«  fi;vi*r  ferment  can  only  develop  itw  action  at  a  definite 
high  temperature,  I  am,  therefore,  perhaps  justified  in  laying 
down  a»  the  most  urgt-nt  indication,  that  every  fever  thowld  be 
ciyiiJiatfd  ns  early  as  jiosfiihlf. 

Much  less  favourable  are  the  results  when  the  bydriatic 
antipyroMK  ban  bi-en  introdmrcd  only  in  Ihe  liiU-r  course  of  the 
fi-vcr,  when  alterations  in  the  [laxenchymatoua  organs,  raoltfcular 
disint-egration,  fatty  degi-nerution  and  so  on,  have  already  taken 
place.  The  ttclection  and  carrying  out  of  the  method  luiti  oft^u 
to  depend  upon  the  bearing  of  the  nervous  system,  the  con- 
dition of  the  heart,  and  Ihe  circulatory  eondilions. 

As  a  general  rule,  therefore,  wc  will  proceed  to  more  power- 
ful hBttt-«b«t meting  pR>e>'dures,  when  the  phenomena  of  h«tt 
and  wat«r  retention  have  been  removed,  through  dilatation  of 
the  cutaneous  vesKels  and  avcvleration  of  the  circulation  in  the 
skin,  mid  the  body  has  been  prepared  for  the  easier  discharge 
of  its  heat. 

The  most  certain  guide  for  the  amount  and  frequency  of 
the  ncce»«ry  heat  abslractinn  iit  the  thermometer;  as  soon  as 
the  temperature  in  the  rectum  or  in  the  axilla  has  pasaed 
39*  C,  th«  indication  for  cooling  procedures  is  always  present. 
The  indiciilinn  for  them  will  be  more  nrgerit  when  this  degree 
of  temperature  exists  at  the  moment  of  a  commencing  exarerha- 
tioa,and  when  a  rej^wted  examination  has  proved  a  tendency 
to  still  further  aiieenl.  A  eontinned  fever  furnishes  the  indica- 
tion for  hyilriatic  interference  indeed  in  comparatively  lower 
tempeniliires  than  a  remittent,  or  perhaps  even  intennitlent 
fonn  of  fever;  a  fcbrik-  process  of  probably  longer  duration. 
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requires  a  rifrigt^nitiori  nl  comparalively  low  temperal Hws, 
wliilsl  in  «ffectioii»  in  which  a  natural  decline  of  th«  fever  may 
be  expected  within  &  short  time,  tin;  in<li<'4ition  for  refrigi?™- 
tion  ouly  hccoines  iiiiptriiLive  when  the  Umperature  ia  much 
elevated.  Pathological  symptomH  displayed  by  the  nervouH 
Byst«ni  miiy  rit'ci'gsitat*  the  *eU'ctioH  of  certain  pmoediires. 
Delirium,  disturbances  of  the  eensoriutn,  coma  and  sopor  must 
be  combated  by  means  of  the  most  t'scilaiil  ind  ronxing 
hydrisilic  moai'ureii;  shower  baths,  afTusiona  and  drcnchings  in 
the  tepid  bath  or  in  thr  empty  tub  arc  hen-  iiidic-ati*d.  Threa- 
tening or  exiKleiit  collapse  does  not  prohibit  hydriatic  action 
either;  yet  here,  however,  the  heat  abstractiou  must  he  slighi, 
the  stimulant  action  a  more  (jowerful  one.  t'ollapKo  with  ex- 
cessive heat,  and  eauscii  thereby,  doeit  not  permit  of  any  abso- 
lutely great  refrigerations,  but.  frequent  minor  ones  combined 
with  a  suitAblc  nervous  stimuliiUon  here  liud  tlieir  application. 
The  reduction  of  the  liody  1*'mperature  in  fever  does  not  remain 
without  its  cBect  upon  another  fever  symptom,  namely,  the 
accelerated  nirdiae  ncliou  and  the  movemi-iit  of  tlic  blood.  The 
heart's  action  may  be  very  efTei-luatly  modified  by  means  of 
certAin  procedures,  such  as  re[jeated  wet  giackings.  The  altera- 
tion in  the  eirculnt<»ry  couditioris  through  (he  slowed  and  more 
jmwerfid  action  of  the.  heart,  mu-M  be  of  favoumbla  effect  Upon 
the  manifohl  intimate  mitritivc  jtrocesses  during  the  progress 
of  the  fever.  It  is  [nirticularly  the  diminution  or  complete 
removal  of  the  danger  of  collaiifle  whioh  comes  into  considera- 
tion here.  It  is  true,  we  muirt  admit,  that  an  iiuippropriate 
hydrialic  aulipyresin  is  also  ca{Kihle  of  increasing  the  danger 
of  collapse.  Too  sudden  and  too  jiowcrful  heat  abstiactions  in 
advani^ed  «t.agos  of  fever,  when  the  hejirt  in  alrt*»dy  wcalceued, 
and  the  allc^rations  in  the  iiait-nchymatous  organs  well  ad- 
vanced, might  possibly  favour  the  advent  of  collapse,  for  the 
weakened  heart  might  he  iiuiihle  to  rtvereome  the  circulatory 
obstructions  so  suddenly  increased  through  the  cold  influence. 

By  menus  of  a  suitable  methoti,  however,  we  will  lie  able  to 
directly  anticipate  imminent  collapse  or  banish  it  if  already  set 
in.  Increased  inncrvntion.  reduction  of  temperature  and  tbe 
removal  of  circulatory  obntriii'f  Ions,  arethecondilioiis  ncetfi'Sarv 
for  this  puryiose.     Ity  strengthening  the  heart  with  alcoholM 
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stimulants  prior  to  each  heat  abBtraction,  anticipating  or 
Kinoving  invgiiljuily  in  tJie  heat  diHtribtition,  rcduciog  the 
temperature  only  very  gradually,  and  ]ierhaps  by  8upplying 
heat  to  individual  parts  of  the  body  directly  or  depriving  others 
of  their  heat,  the  indientions  established  will  \yc  amply  fuelled, 
pnivided  the  (nessnre*  are  pto|H'rly  e.irried  out.  Tli*-  ntlininis- 
tiation  of  a  mouthful  of  wine  before  each  refrigeration,  want- 
ing the  hands  and  feet  cither  by  mechanical  friction  or  by 
warm  application!!,  cooling  the  (nink  by  nieiinfi  of  indu»trioti«ly 
changed  truncal  com]>reases,  and,  in  cases  of  greatly  lowered 
fnootion  of  the  eciilnd  nervous  «v*tem  or  digturbanccs  of  the 
sen  son  um,  the  aSusion  of  coJd  water  upon  the  head  froin  varion:* 
heights,  cither  whilst  in  the  empty  tub  or  in  a  wnrm  bath— all 
theijK'  are  procedures  under  which,  when  apiirnpHately  corn* 
bined  and  carried  out,  one  often  sees  severe  eollap§e  disappearing. 
One  of  the  greatest  adv^ntagcii  of  Hiitij>yret,ie  hydrotherapcutie* 
consists  in  the  possibility  of  dirainishiDg  the  febrile  consum^t- 
tion ;  this  is  accomplished  by  means  of  nn  antithcmial  pro- 
cedure in  two  mays — riniiioly,  in  the  tirst  place,  by  the  f:ict  that 
at  a  low  temperature  the  nietaboliam  is  retarded,  as  already 
mentioned  above;  and  in  the  second,  by  the  possibility  of 
adniinigtering  u  more  strvngtliening  dii-t  to  the  patient,  since 
under  low  temperatures  neither  the  appetite  nor  digestion  are 
a*  much  int'Tfered  with  as  in  higher  degriVJ"  of  pyrexia. 

That  the  febrile  nietabolii^ni  under  the  artificial  reduction  of 
temperature  becomes  much  more  like  the  uormal,  is  manifest 
from  the  fact  Iliiit  neither  the  jieenaionn  nor  the  esen'tionn 
undergothe  same  changes  as  they  do  under  higher  temperature*. 
Beginuingat  the  mouth.and  then  currying  our  culmination  down 
iJie  whole  dige.<tive  tract,  and  also  into  the  uropoietic  aystem, 
we  Hod  alterations  setting  in  during  hyperpyrexia  which  are 
no:  prcscut  when  it  is  moderated.  WhiM  in  high  teinpeniture« 
the  Mcretion  of  ^liva  di appears  almost  entirely,  tlie  tongue 
becomes  dry  and  encrusted,  and  the  oral  cavity  has  an  acid 
reaction,  we  observe  that  the  tongue  cleans  and  becomes 
moist,  the  secretion  of  saliva  again  appears,  and  the  oral  »eere- 
tion  give«  an  alkaline  reaction  shortly  uft«r  the  temperature 
(and  it  only)  has  been  operated  on. 

It  has  been  rendered  probable  of  the  remaining  secretions. 
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u  wolt  experimeDtallr  as  also  by  clinirAl  obecn'utioD,  lluil  in 
very  high  t«ui|>mttun-«tl)cy()iKpli>ygTt!ataltnrationft,  and  retuni 
to  normal  when  the  temperature  is  lowered.  That  the  gastric 
MK-rutioii  ocaM.-«,  and  that  the  i>pptoi]ii<iitg  action  of  tlie  gastric 
JQtee  upon  albiiiiiinoiiK  iiiib»tUiioi;KiskMitdimngtbi>  existence  of 
high  t<^iiipemturcs,  was  proved  by  expcritui-uliil  (wlhology  hmg 
Ago.  CLiiiicitl  observation  tthuwM  that  the  <)Uantity  and  i]iiality 
of  the  urinary  eecretion  rises  and  falls  in  proportion  to  the 
teiiipi-mlurt?,  I  linvr  also  ^tlwuys  ob^^rvcHl  it  to  Iw  one  of  the 
most  favourable  progiioRtic  and  earlit:i«t  of  signs  in  hydriatic 
antipyresis  whenever  a  more  o<:)pious  secretion  of  much  less 
coiisistf-nt  and  light-<'olourcd  urine  contnining  Iv**  wrio  aeid 
took  place.  Kt-frigt-nition,  then,  wlivn  cin-umstantially  and 
methodically  carried  out,  acta  in  a  very  powerful  and  bene- 
fieial  alu-nitive  miinuer  upon  the  whole  tiMue  metatwIiKin  of  s 
fever  patient. 

To  summarise,  then,  the  method  of  hydriatic  anlipjre»i» 
0OD<iii«ts  in  an  aiiiirlieminl  prwalurt!  and  iu  interference  which 
acta  upon  innervation  and  the  cireuLition  analogously  to  the 
nerrine  toniee  and  tipdati\'es ;  and  in  tone-giving  lactors  whii^ 
influence  nutrition  in  a  favourable  manner,  as  well  as  in  local 
.antibypeneniic  and  aulieougeslivc  procedures,  which  »imul- 
taneoiisly  influence  these  local  processes. 

The  more  aecurately  we  ean  adapt  the  hydrintic  interference 
to  the  indications  before  um,  the  more  successful  will  the  whole 
procedure  prove  to  be. 

FLUXION   AS   A   CURATIVE   MKTHOD. 

As  we  were  already  able  to  jwint  to  the  great  importance  of 
hypcnemising  and  Huxioii,  iicri'lenit ion  of  the  hlooil  current, 
atid  more  rapid  change  of  its  constitulion,  in  causing  the  r«— 
moval  of  intlHTituiatory  processes,  when  speaking  of  the  antiphlo- 
giiitte  nielhi)d,we  m.-i^  now  inorc  closely  examine  in  what  nnmer- 
ons  nutritive  disturbances  an  intentionally  called  forth  flnxion 
to  certain  organs  will  prove  itself  to  be  a  jMiwerful  eontlive 
agent. 

It  may  perhaps  be  adduced  as  one  of  the  greatest  advanees 

in  thrmpeutici:,  that  we  have  at  Inst  found  out  tliut  the  most 

rOperalive  and  almuKt  only  meims  for  the  removal  of  nutritive 
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disturbances   contiiittii  in    influencing    the    organic    ftmotioits 
themselves. 

Hiikn;,  then,  tli<^  circnlntion  formx  the  moat  important  factor 
in  the  iiroccsses  of  outrition,  and  the  lymph  stream  alone 
furnishes  the  malcriiil  for  thi;  oi^^ic  function  ««  w«II  vnf  for  the 
nutrition  of  tht>  orguri  t(«cir,  «(•  nhal)  find  it  ooniiei^'aHt^  lliat  hv 
controlling  the  circuUt  ion  we  can  operate  uiion  all  thi-  orgunv  and 
thiHJr  function)!,  itttmiilating,  arresting,  and  alternating  At  will. 

If  nutritive  disturbaacex  are  dependent  ufiou  diminished, 
ret«rdfd,  or  arrested  hlood  supply  to  any  oin;  cirjpin,  or  ujion  a 
diminished  ftui)ply  of  blood  within  the  whole  organism— in 
oilier  words,  upon  local  or  general  nnsemin— I  fliull  hardly  be 
contradicted  when  I  mnihlain  that  an  iucnyuwMl,  aocek'ratwl, 
and  facilitated  blood  !<up]>ly  to  the  di&eaiied  organ,  and  an 
increased  formation  of  hlood  within  the  oi^anism,  must  be  the 
most  certain  menns  for  removing  tliv  disturlKincei*  dependent 
thereupon.  Tht-  treatment  of  hxral  as  well  aa  general  aniemia 
must  rest  upon  these  priiici)iles,  if  it  is  to  be  a  rational  one- 
It  must  ci;r(ainly  be  jiistiRabU-  that  wir  rndeavuur  to  rvmovo 
local  anipmic  (wnditiona  by  means  of  an  increased  blood-supply 
to  the  anicmic  imrta  of  the  body.  In  accessible  parts  the  local 
application  of  warmth  will  <-hII  forth  vanciilar  rel.ixation  and 
acceleration  of  the  circulation  most  rapidly.  Warm  fomenta- 
tirtnx  at  blimd  limt,  or  jM'rhnpi  a  little  higln-r,  hx-al  hot  water 
or  vajiour  baths,  or  hwal  hot  douches,  will, at  least  momentarily, 
fulfil  the  reijuired  indications. 

it  mnst,  however,  tx}  obscncd  that  the  mid  h^at  imprco 
Bions,  when  onl^  somewhat  longer  in  duration,  bring  about 
a  condition  of  ihc  wall  of  the  vessel  akin  to  paralysis ;  or,  on 
the  other  hand,  wlu'ii  applied  for  too  ^hort  a  period,  in  con- 
MMpicncc  of  the  exalted  local  neri'e  irritability,  the  momentary 
vascular  dilatation  during  (he  heat  supply  wouhl  lie  followed 
in  the  simple  transit  to  the  ordinary  external  conditions  by  a 
s|instie  >iii«cular  contraction,  and  thereby  the  original  patho- 
lofpcal  condition  mutel  be  made  even  w<trn\ 

lit  local  antrmia  tht  indication  exiaU  for  bringing  ntimtt, 
in  atUtHion  to  a  tntxUrale  traacHlar  dHatatittn,  atxrientlion  of 
thi  divuialioa  itaring  rflainrd  tonieilif  of  Ihr  tiucular  mill. 

Sliort  but  powerful  cold  imjiressions,  with  rather  energetic 
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mechanical  interference,  suit  tliis  iodication  best.  Benefit  may 
alito  be  antieipnti-d  from  thv  utte  of  the  altcnuiting  actions  of 
heat  and  cold,  and  the  so-called  excitant  forms  of  ciiiiiprc«!Ct; 
witli  consecutive  tmnwlory  refrigeration,  in  the  diEtiirbani:e3  of 
the  circnlatian  dependent  upon  Inrnl  anipmiii. 

The  procedures  wliicli  we  select  from  this  point  of  viev,  will 
consist  in  dry  ur  (mid  wi-t  friction  of  the  particular  part^i  for 
firom  three  to  tive  or  eight  minutes ;  movable  local  cold  douches 
applied  for  from  a  half  to  tliree-(iuiu1ers  of  a  minult*,  and,  in 
great  torpidity  or  >light.  irriUibility  of  the  inhibitory  nervyfs 
local  Scotch  douches,  or  cold  eompre-iRes  without  an  impermeable 
layer  aD<l  well  covcn-d  with  a  dry  one,  will  often  suffice  to 
fulfil  tlio  iudicjilion?!. 

In  all  these  forms  of  applicAtion  subsequent  thorough  dry 
nibbing  or  miii^^igc  musl  Ijt*  prrforinud  on  the  particular  parts. 
But  local  ana-mias  :in>  also  accessible,  indirectly,  to  tli^rriml  in- 
fluences by  way  of  the  thermal  rcHei  stimulation.  Here  it  will 
be  the  w-calli-d  ri'vutKivi-  iiciionx  which  we  niniii  <-nd*'avour  to 
bring  abont.  The  reflex  hyjwrii'misation  of  any  part  succiH?d« 
best,  according  to  experience,  from  certain  points  to  which 
th('  cold  ur  hot  stimidation. mu!(t  be  applied  raiher  strongly 
for  a  conBiderable  period,  with  an  intensity  which,  it  is  to  bt» 
regretted,  cannot  always  be  estimated  beforehand.  Since  in 
this  ilirpction  but  few  facts  havt>  bet-n  hitht'rlo  Mtablijihed,  we 
must  restrict  this  mode  of  application  to  some  very  rai'e  cases 
only.    Ah  examples  the  following  may  be  here  enumerate*) : — 

Icr  [Kiultices  to  the  lumbar  jiorfion  of  Ihi-  spinal  column 
cause  a  dilatation  of  thw  vess4?!s  in  tlie  lower  extremities, 
and  often  remove  habitual  coldness  in  a  remarkable  numner. 
Anomalies  of  nn-nntniaf  iun  iit.t  rihittnlilt-  to  vasciil;ir  Kpasm, 
aniennrrliii'a,  and  backward  dcveiopmcni  of  the  inner  genital 
iip]Hiratns  in  girls,  seem  to  be  sometimes  removed  by  the  sme 
form  of  u])plieatioii.  Warm  npplic:ilionK  to  Ihr  bniibiir  npine 
will  often  prove  serviceable  in  vascular  relaxation  of  Ilie 
genitals;  infiltrations  of  the  uterus,  profuse  menstruation,  and 
many  forms  of  uterine  bii-infirrhiigc  and  menorriiagia  may  be 
treated  successfully  in  this  nnmner. 

Anotlier  mt^thod  of  c-jiusing  hyi>cr«.'mia  in  auo'mic  organs 
not  directly  accessible,  consistit  in  tlic  endeavour  to  lessen 
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total  cajiacity  of  the  vascular  ii^atein  b^vlu^-nting  tbc  tonuM,  and 
causing  the  contractioD  of  u  Itufrcr  peripheral  vascular  district. 
Tht-rchy  thv  tthnxl  which  was  uhstrurf/Hl  iu  the  periphery  is 
iiii[>elled  towaids  the  several  iut4.TDal  or^fanx,  in  whiuh  ;i[i  nctual 
plethora  ifu/xul  ^athvin  will  nuw  set  in.  Together  with  the, 
in  thiK  itiminer,  relativt-ly  iiicreajied  aiiiomit  of  lilood  iiud  the 
increased  pressure  within  them,  there  will  also  appear  an 
c-xaltntiuu  of  th«ir  function. 

In  conditions  of  (jenonil  aniuinia,  then,  the  funetions  of  the 
vital  intcnial  orf^iiK,  lut  wull  as  of  thoMe  presidiug  over  nutrition 
and  th«  formation  of  blood,  may  be  elev'ated  if  re<piircil.  In 
•uch  cases  we  only  imitate  ?>'ature,  and  sup^fort  her  t-ndwivour 
to  concentrate  the  little  blood  in  the  internal  vital  organs  by 
contracting  and  elovating  the  toiiu»  of  periphftiil  vessels ;  hence 
.the  habitual  coldness  of  the  hands  and  feet  in  these  cases. 

And  even  if  such  aoiemic  c^nditionH  did  not  dejR-nd  U|x>n  a 
(juantitativc  but  ujion  a  (iualitativt>  altemtton  of  the  bulk  of  the 
HikmI,  th(-  iM-celerated  flow  of  less  genei-ous  nutritive  material 
through  the  organs  prcxidiug  over  nutrition  .iniJ  the  formation 
of  blood  tnu«t  at  least  iinpntve  their  function. 

We  endeavour,  by  means  of  such  thermal  contractile 
stimuli,  to  obtain  actions  fuch  ait  haw  been  recently  Mtught 
to  b«  obtained  by  means  of  I-^iiiareh's  bandage  in  high-gndi'd 
aiuemia,  by  driving  the  blood  ont  of  the  cxtrvmilies.  \\y 
tlie  appn>prial^  thermal  stimulant  action,  innervation  is  in- 
erea^ed,  tJie  circulation  in  the  organs  prcsidtng  over  blood 
formation  and  nutrition  is  accelerated,  aiid  the  respirations  are 
hustrn<fil  and  deepened. 

Besides  the  iier\*ous  stimulation,  the  elevatiao  of  the 
vascular  tone  and  the  accfler.it  ion  ofthe  circabition  art  of  (he 
greiiiest  imjiortiince  to  the  outritivo  proc^aees  and  the  forua- 
tioo  of  blood.  It  is  the  vaecnlar  tonus  wbicli,  acconling  to 
the  n'svurches  of  the  most  prominent  investigators,  h«i<  such 
H  din-etly  controlling  effect  upon  abMrption,  weretion  and 
excretion,  and  upon  the  most  [nlimate  metabolic  procrsscs  in 
the  tis^uea.  Such  an  action,  beneficially  influencing  the  most 
vital  prooesse*,  must  therefore  have  an  omiuenlly  tonic  effect, 
and  herein  the  most  itriking  actions  of  hydrothera[ieutics  an;  to 
be  looked  for. 
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From  i\  theurctinil  p»inl  of  vivw,  ihv  prcjudjcuil  idea  tfaxt 
hydrotherapeatica  are  absolutely  contra-iiidicat«d  in  aiueinio 
coiiditionH  is  iliuu  {lul.  anidi*.  It  Iih»  by  do  meana  ««capcd  our 
iiutici;  th.it,  .i«(y>inpa»ying  the  ana-mia,  there  is  oonstaiitly  also 
a  low,  irregular  distribution  of  the  body  hpat,  imd  that  it  must 
Mcoin  biglily  irrational  to  anyono  who  n>e<igiii>u>)t  in  hydri> 
therapeiities  a  i-efrige rating  method  only,  to  np])ly  this  method 
in  loca)  and  geiicmt  una-niiM.  Only  wlit-o  all  thv  ap[>urt«nant 
circuiiiHLince:!  and  the  conditionti  on  hand  have  been  taken 
into  consideration,  can  hydrotherapeutics  find  application  in 
the  said  cnndiiion^  Th«  prin<!iplftt  of  the  hydriatic  treatn!i«nt 
of  loual  and  general  anemic  conditions,  indeed  of  all  processes 
in  which  &  tonic  procedure  in  indicated,  will  therefore  be  a« 
fullim'.i : — 

1.  The  end  result  of  each  individual  hydrlalic  procedure 
in  non-fcbriU?,  aiui-iniir  itiid  dcliilitnlc']  citiiditioim  mu«t  never  be 
a  reduction  of  the  temperature  of  the  body  below  norma). 
It  is  therefore  necessary,  in  order  to  render  the  action  of  the 
cold  possible  in  all  anfemic  individuals,  to  regulaily  preu'^^le  the 
actual  heut-abetructiug  jtrocedurc  by  one  which  will  «ther 
cause  the  accumulation  of  heat  within  tbv  body,  or  nupply  it 
directly  with  heat. 

By  means  of  this  antecedent  heat  accumulation  or  supply, 
the  refrigeration  will  encounter  a  much  more  irrltiible  nervous 
system  ;  the  graduation  of  the  process  must  be  such  that  it 
only  deprives  the  body  of  the  nccumuiated  or  sujicrfluously 
supplied  heat,  and  does  not  reduce  the  temperature  I«'low 
normal.  An  accumulation  of  beat  upon  the  surface  of  the 
body  takeH  place  in  the  morning,  iLfti.-r  a  ni^ht  pusKod  in  bed 
under  appropriate  coverings,  lleat-abat-racting  operations  on 
aniemic  individual,  then,  will  be  undertaken  with  particular 
predilection  immediately  af1«r  leaving  bed,  or,  as  it  is  usually 
expressed,  '  out  of  the  bed  heat ; '  they  may  aUo,  however, 
follow  a  dry  or  wet  packing,  or  »  short  *t.eam  boi  IjBth. 
Under  circumstances,  a  moderate  amount  of  esercise  prior  to 
the  procedure  may  bring  about  the  necessary  heating. 

2.  A*  ri'gardji  tlm  wdectlon  of  llie  t^inpcratnie  of  the  walrr 
for  the  treatment  of  ansmic  and  ehlorotic  conditions,  I  was 
formerly  of  the  same  opinion  as  the  French  authors,  Damely> 


that  the  nerve  stimulation  required  to  bring  about  ft  suitable 
nctioo  nud  counteracliun,  cmild  nuly  he  obtained  by  the  use  of 
ft  very  cold  medium.  Although  even  at  the  prcKent  timv  in 
the  innjorlty  of  case^  purticularly  in  those  of  very  torpid 
individualji,  I  atill  advocate  the  jiasitive  ajiplieiit ion  of  very  low- 
tempered  water  in  anemia,  1  have  obtained  very  favourable 
rcHults  in  excitable  persons,  even  with  medium  temperatures. 

3.  Extremely  anteniie  individuals  will  not  bear  refrigeration 
very  well  when  fusting,  A  glass  of  warm  milk  or  a  cup  of  tea, 
taken  h.'^lf  ;ia  iionr  in-fore  the  pron^iire,  will  UKUuUy  render 
its  applicatiou  (tossible.  Alcoholic  stimulanta,  either  alonn  or 
with  milk,  art-  often  the  only  uieanit  of  rendering  cold  applica- 
tion!) t;uduraV)le. 

4,  The  result  of  the  procedure  must  always  be  strengthen* 
ing  nf  the  lieaK's  iiclion,  an  uceclenilion  <if  the  virculatiou,  and 
elevation  of  the  tone  in  the  vascular  synteni  in  such  cui^cs. 
Only  thus  shall  we  succeed  in  increasing  the  blood  supply  to 
the  auii-iiiic  orgauK,  in  improving  the  fnrniatioi)  of  blmid,  nnd  in 
giving  tone  locally  and  generally.  It  will  often  beaurjirisiug  to 
observe  how  powerfully  these  minimal  beat  abstraetions  will 
conlribuh;  towards  the  r«noval  of  inixwl  nnirmic  eondilionst 
and  towards  obtaining  a  desirable  remit. 

One  of  the  most  striking  examples  of  the  thempenttc  value 
of  calling  forth  a  local  fluxion  to  an  aniemic  organ,  is  fumislied 
by  BDiemia  of  the  brain.  Hen.',  in  nddil  ion  to  a  general  eleva- 
tion of  the  v»Miilar  tone,  by  means  of  the  passive  applicatiou  of 
oold  to  the  periphery— by  shamjxwing  and  shower  baths— and 
spurring  the  cuduu:  activity  thereby,  it  will  be  mort-  especially 
the  local  direct  supply  of  heat,  and,  better  still,  the  application 
of  excitant  compresses,  that  will  overcome  the  local  ana.>mia. 

It  is  an  old-estahlished  oiintom,  and  one  which  has  Iwen 
embodied  in  popular  medicine,  to  tightly  encompass  the  head 
with  a  bandage  of  some  kind  in  headache ;  it  is  only 
anaemic  headache  in  whicb  this  procedure  is  of  any  Rer\-ic«. 
The  tight  constriction  of  the  head  act*  as  a  cinmlatory 
obftrnction  to  the  numerous  vessels  of  the  lu^atp ;  the  blood 
thus  dammed,  is  forc<-d  into  the  region  of  distribution  uf 
the  internal  carotid  urtery,  and  thereby  the  cerebnil  aniemia 
may   l)e   modilied.      Warm,  dry   and   oold,   wet    or   excitant 
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cejihalic  flompresscR,  well  coT«r«i  in  by  Ary  layers,  lift  l>y 
directly  JDcreasiDg  Ihv  blood  supply  to  tbe  head.  Of  yet 
greater  iniiiorliiiiw  wtill  i«  acicU-ratioii  of  tltr  ciix-i  list  ion, 
and  the  iritieased  blood  siijiply  in  variiHLi  afiV^ctioiia  of  tli>e 
thoracic  cir^puix.  NiimtToiiM  procfisst-H  in  tkc  ItrngE  display  the 
cliarHd^rH  of  an»-mia,  of  low  vaHcularisiitifiii,  and  of  compn-s- 
sion  of  the  vesspis  by  large  inasaes  of  coagulating  exudation, 
rich  in  colU.  The  conditions  for  the  «uiv  of  such  processes 
will  only  conrtist  in  a  lively  promotion  of  tht;  hloixl  xtip{>ly, 
in  copious  Hitunitiuu  by  and  circulation  of  the  bloud  fluid, 
HTid  ill  that  moi.it  heat,  supplied  by  the  exciUjail  cornjn-e^iKw, 
which  so  favourably  infiutnccs  endosmosis  and  exosniosi!"  as 
well  as  ckII  lif«.  The  bfneficiid  iiithitucc  of  moist  vrarmlh 
becomes  easily  explicable  here,  when  w©  remember  ihsit  c»t»w 
rhal  and  iuRHiiimntory  procesHef  in  the  Iung§,  and  alao  in 
many  othiT  organs — ^uch  as  i^wolh-n  lyniphiitio  glunds,  tbe 
akin  and  the  areolar  tissue — whether  a  specific  canite  has 
originated  them  or  not,  only  display  their  singular  progreaa, 
their  aiug)ilar  changes  and  uietjiiiiorphosc> — diffcrr-ut  forms  of 
neorobioeig,  caseation,  and  in<luration — because  the  circala- 
tion  has  iindt-rgone  some  chaLgti,  n  limitation  perhnpf,  in  the 
affected  jwrt,  caused  either  by  the  process  itself  or  by  gcm-ml 
conditions.  Whether  dov  it  be  a  niisi^roporUon  between 
cardiac  force  and  circulatory  obstnietions  t^  the  leuser  cir- 
culation, which  may  have  been  caused  by  (he  various  cii^ 
cumstances,  or  whether  it  be  that  n  gvnt-nd  affection  baa 
caused  the  cardiac  weakness,  they  will  all  lead  to  the  tmnie 
result — to  arreKl  of  the  circulation  in  the  diseased  or^an. 
Under  these  circumstances  it  will  always  remnin  the  ntoat 
important  task  of  thrnipcutics  to  remove  the  circulatory 
obift  ruction,  and  to  increase  the  blofKl  supply  to  the  diseased 
organ.  Uy  means  of  an  individualising  special  diagnotiis,  ta  we 
have  flhown,  we  will  obuin  a  variety  of  methods  suitable  for 
the  attflinment  of  this  object,  and  sevfval  of  these  may  be 
adopted  w'niultam^ously.  The  conditions  under  which  enie, 
absorption,  organisation,  cell-proliftrrutioii,  and  softening  will 
tjike  }>lace,  can  alone  be  brought  about,  and  an  extcmiivc 
necrobiosis  often  alone  encountered, by  meansof  copious  irriga- 
tion with  fieHh  blood,  by  continuous  fomentation  with  vaoiA 
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vapour,  iind  by  looJ  hothouse  wndilions,  vhivh  vru  ntiut 
eotahlUh  in  iJie  tiii»u6s. 

The  quite  astounding  njsultJt  frequently  obtained  in  recent 
times  in  afieotions  nf  Urn  thoracic  organs  by  niesns  of  «uch  iin 
utificlally  induced  fluxion  to  the  diseased  oi^n,  nil)  justify 
me  in  devoting  yet  a  few  wonla  to  tlie  action  of  tLe  thoracic 
coroprcsHcs  in  causing  congestion. 

Afl  a  general  rule,  people  do  not  usually  make  clear  to 
themselves  in  what  way  compresses  placed  on  the  surface  of  the 
chest  inBufricc  the  procfs*e»  in  the  thoracic  cavify.  A  well, 
drily-covered  and  therefore  rapidly-heating  thoracic  compress, 
cause»  only  u  tTuusitory  stimulus  by  its  low  tempemture  npon 
the  sensory  cutaneous  nerves  of  the  thorax.  The  thermal 
irritation  cuumcn  dt'cp  rcs|)initions  to  Ik^  taken,  and  thereby 
at  once  jiromotes  the  aspiration  and  propuUion  of  the  blood, 
the  circulation  in  the  greater  and  lesser  systems.  Once  the 
moi«t  buudiigt^  covpriug  the  chiwt  is  heated — ut  fir>t,  to  the 
tem[>erature  of  the  skin,  and  soon  (by  prevention  of  the  heat 
discharge)  still  higher,  almost  to  blood  hcat^ — the  thorax  is 
placed  in  a  blood-wiirm  vapour  biilh,  which  causes  the  vessels 
in  the  skin  of  the  chest  to  dilate,  must  accelerate  the  circular 
tiou  in  thciu,  and  probably  acle  in  a  similar  miiiiDcr  u^xtn 
the  vessels  of  the  organs  situated  more  deeply  beneath  the 
fomented  skin.  Tlie  reasons  for  this  I  have  frequently  re- 
counted  elsewhere.  The  influence  of  sueh  thoracic  compresses 
is  probably  tube  traced  to  altvrations  in  innervation —alt  eru- 
tioiis  which  from  the  sensory  nerves  of  the  skin  over  the  chest 
communicate  themselves  by  reflex  to  the  respiratory  organs 
themselves.  The  tlionicic  compresses  ptobubly  act  nnidogously 
to  the  various  jio^Hilar  measures,  e.g.  inunction  of  oil,  pLti^lers, 
aalves,  and  coimtcr-irritants,  of  which  it  cannot  be  denied  that 
they  often  ullevialc  or  cause  the  subsidence  of  tiiany  complaints, 
8ach  as  the  irritation  of  cough,  dyspnoea,  and  difficult  ex]>ecttH 
lation.  The  fomentation  of  the  sensory  cutaneous  nerves  by 
moist  vapour  may  play  an  imjKirtant  part  therein,  and  be  ex- 
plained, according  to  lleyniann  and  Krebs,  by  tjje  enlargement 
by  aqueous  imbibition  "f  the  sensory  jR-ripheral  nervc-a-ndings, 
which  they  say  will  call  forth  a  delay  in  conduction  and  a 
soothing  effect  ia  the  jiarticular   nervous  (net.     As  regards 
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the  iuHueiicc  ujmn  the  allvruUon  of  truplik-,  [mtbiual  \trtxeumf 
thf!  Dolution  ant]  HbHnri>tian  of  old  and  hardened  exudjationa, 
the  impravetnent  or  retoova)  of  c-hrotiic  €iitiirrh,  «D<1  soIutiiHi 
aod  Rikirpliuu  of  numuroui-  iiiHainiiiittury  products,  it  k  pc«- 
Bunwbly  the  inHitence  of  the  moiet  heat  in  HocolenOing  tlie 
eirculatiou  vliich  liere  muki.-s  itself  mo«t  felt.  Tlie  flooking 
of  the  ditieatied  tittHucH  with  fluid  in  the  form  of  va|K>ur  imj 
also  be  taken  into  consideration,  as  it  in  wvll  kiinwn  th&t  tliv 
Kktn  i»  vMiiy  ptinetnitud  by  bodies  in  tht;  form  of  va|K>ur. 

Tht-  vondoot  of  Huperficial  and  ioHaiamatory  exudatiuiu 
under  moist  vapour  poultices,  furnisbce  a  moHt  conrinciug 
proof  that  thiH  exjitonatiun  in  to  some  t'xt«iit  jastJliable.  Wc 
here  see,  under  our  very  eyes  as  it  were,  the  circuLition  noil 
thereby  the  nutntive  proceitEieB  and  cell  life,  bvounbly  ind 
m]>idly  influciiciid.  and  it  docs  not  svtm  im]>o>iiiihle  that  such 
iin  action  should  <'xt«iid  to  deeper  ti^ue».  Exactly  ait  in 
locid  uDfcmia,  we  will  often  observe  in  general  atueuiio  eondi- 
lion!',  iuid  ill  fhlumtici'  and  coDvalc-Mcvntx  in  whom  the  conditioo 
of  the  blood  has  for  a  lonjc  time  been  defective— nnd  who  luie 
boon  treated  with  every  known  tonic  without  any  ap|nreal 
effect — very  favourable  effects  f»llowing  on  almost  iuM^ifiouit 
thermal  actions,  provided  we  succeed  in  giiiniuf>  the  influence 
just  deiicribed  over  tlie  innervatjon  and  circulation.  We  see 
then  that  the  tone-f/iviiift  kydriatic  ptvcedun  wtiisiitt*  in 
tile  oombinnliun  of  nuiiiorous  uclioniE.  forvmoM  noioiignt  wht^ 
is  that  which  I  have  de^iribed  an  fiuxxon. 

I  cotieidcr  that  cowjeatma  the  dUeased  wr^K  in  tb« 
iinportAUt  t  iieiapeurical  factor  iu  the  treatment  of  chronic  aSa^ 
tions  of  the  central  nervous  system. 

WhiUt  the  nnticongestive  iind  purticularly  ihi?  ant.ithvi 
procedure  is  suitable  in  olliiying  the  symptoms  of  ditMuue  in 
the  initial  stuges  of  many  inHammalory  affertions  of  the  oer»- 
hivt-spinal  axis,  iiecoinpnnied  by  the  phcaomeiia  of  initatioD; 
whibt  certain  neuralgic  atfections  and  §ome  forme  of  spaam  find 
a  very  reliable  curative  measure  in  the  energetic  refrigeration  of 
the  ticiit  of  the  discstsr;  whiNi,  particularly  in  hiRh-giadeil 
Mxaltatioii  of  the  reflex  excitability  of  the  tipinal  cord,  a 
■rough  and  really  conHcicntiuus  refrigeration  of  the^Jne  ia  na 
«t  vertiiin  means  of  ciure — notwithstanding  all  ibia  I  my 
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that  the  majority  of  chronic  dis&a«e«  of  the  8])iiml  cord  reiinirt? 
qmte  u  diffemil  moili;  ot  proccMiurc  for  their  trcatmeat,  and 
this  conaiMd  in  brinj^ng  tibout  a  constant  fluxion,  or  at  Icust 
an  increase  in  the  blood  supply  to  the  spinal  cord.  The  most 
]Kixi(ivc  and  ncctirAli.-  ditignoiiis  of  swae  anatomical  lesiooK  iu 
the  bmin  and  spinal  cord  by  no  means  excludes  the  possibility 
of  n  favounihlu  is«uc,  since  the  ])ossibility  of  ri^gcncrating  the 
central  nervous  system  has  bcKri  abuudftnlly  jiroved  by  ex* 
pcriuii'Dbd  research.  Clinical  experience  tells  ua  the  same 
thing;  in  niimeroii»  ciiges  of  fipinal  or  oerebnvrpinnl  afTec- 
tions,  which  were  formerly  iuid  even  at  the  present  time  arc 
still  considered  incurable,  it  in  not  unusual  to  observe  im- 
provement and  even  cure  taking  place. 

If  we  muster  the  jint hologiuil  priioesse*  wliich  accomjiany 
the  majority  of  spinal  cord  diseases  geiieially,  we  will  find  that 
va.*rular  nffectionK  belong  to  the  category  of  grvati'*t  fr«)nency. 
Katty  degeneration,  sclerosis  of  the  smallest  vessels  and  calci- 
fication, as  wrvll  as  distension  and  hypertrophy  or  atro[)hy  of 
the  ne-Tve  fibres  and  ganglia,  the  formation  of  vacuoles,  fatty 
metamorphosis  and  gi-annlar  deatruction  of  the  neuroglia,  and 
hyiMirtrophy  and  the  formation  of  new  tinue  are  the  most 
tmUuary  conditions  present.  The  processes  which  may  here 
be  obacr^ed  are  then  mostly  so-called  nccrobiotic  prooease*, 
or  con#equence«  of  inflammation  under  a  limited  Mood  supply ; 
we  already  know  of  their  existence  in  other  organs.  To  the 
rawular  disvase,  (he  anirmia,  the  slight  vaacularisatjon  laul 
compression  of  the  vCDsels  hy  interstitial  exudation,  distension 
of  the  neumgUa  and  overgrowth  of  connective  (issue,  Diist 
be  attributed,  I  rciK-ot,  the  n«Tobiolic  prooeMes  and  u^er- 
growth  of  connective  tiNuie  which  follow  inflammation  in  the 
central  nervous  system. 

When  considering  the  antiphlogistic  method,  I  [loiiited 
out  that  the  best  means  of  curing  the  diseased  vascular 
w»ll  lay  in  increasing  its  contact  with  normal  blood  fluid.  I 
thero  sliowed  lliut  the  ini-reased  supply  of  blood  to  the  dis- 
eased organ  is  oajiaUe  of  preventing  necrolnons  and  pro- 
moting a  cure.  The  most  favourable  condition,  therefore,  for 
the  removal  of  Uie  nutri(ive  disturbanc-s  heje  jiresent  is  to  be 
found  in  the  increased  supply  of  blood  to  the  affected  organ. 
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We  arc  aluo  referred  to  mcreaaed  blood  Mipjily,  as  fdlflUiug 
directly  «  oaiisal  indication,  by  clinical  es[M?ri«ncc  in  the 
diseaMea  of  the  ceFcbro-iipiiiaJ  nxit  in  question. 

Kuleiibcrg  and  Charcot  proved  the  lowered  trniuoD  of  the 
pulse  in  ataxic  processes.  In  such  processes,  however,  a  very 
moderate  circulatory  obstruction — sucb  as  the  intlamnuitory 
process  will  cause  locally — must  be  regarded  iix  a  v«ry  eignt- 
ficant  circulatory  disturbance.  It  will  be  the  task  of  theni- 
peutics,  tliKii,  to  promote  the  blood  supply  to  the  spinal 
cord,  and  accelerat«  its  circulation  through  the  same.  The 
meaiiA  for  the  fulfilment  of  this  cardinal  indication  are  to  be 
found  in  an  clevaluni  of  t^nsiou  in  the  ^'ascular  syetetn,  com- 
bined with  an  endeavour  t»  make  this  elevation  [>t>rtnanvat. 

An  elevation  of  tone  in  the  vessels  will,  under  otbvrwue 
equal  circumstances,  bring  about  an  acceleration  of  the  circula- 
tion. Ky  means  of  thermal  otimult,  wc  will  also  be  able  to 
Htrenglhcn  the  heart's  action  ;  a  strengthened  heart  will  more 
easily  overcome  the  circulatory  obstruction  than  a  weakened  one. 

If  we  keep  all  the  iadicutious  hitherto  developed  for  the 
treatment  of  chronic  diseases  of  the  eeutral  nervous  system, 
particularly  of  the  spinal  cord,  before  us,  we  shall  .-lOon  be  quite 
clear  as  to  the  selection  of  the  procedures  and  temperatures  to 
be  made  u«e  of.  We  muiit  avoid  —and  this  is  easily  comjtfe- 
hensible^ — all  very  powerful  thermal  stimuli  in  such  afTections, 
lis  by  their  instrumentality  tlio  relaxed  peripheral  raiicnlar 
system  would  t>e  brought  to  still  greater  relaxation,  and  by 
increasing  the  richness  in  blood  of  the  cut^ineoas  vesaels,  and 
those  in  the  subcutaneous  areolar  tissue,  a  derivation  might 
possibly  be  hrougbt  aboiil  fmiu  the  moie  deeply  placed  forma- 
faons,  which  will,  of  course,  include  also  the  ccrc^bro-*pinal 
axis.  If  inllnmmation  or  ans'mia  are  at  the  bottom  of  the 
affection  in  11k-  cerebro-spinal  system,  the  disturbance  of  nutri- 
liori  will  not.  be  improved  by  such  a  procedure,  but  ratlier 
matters  will  he  rendered  much  worse.  For  theoretical  reasons 
mIso,  very  high  and  low  temperatures  will  have  to  be  avoided 
in  such  affections.  Kxperience  baa  long  ago  expressed  itself  in 
the  same  sense,  inasmuch  as  very  [lowerful  thermal  springs, 
and  thf  u»c  of  vu|}our  hatha  in  spinal  oord  disea^s,  have,  on 
the  average,  cauj^-d  tbe  affections  to  become  wone.    Similarly 
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intenite  nervoas  stimulation,  which  if  rombincd  with  exc4^f»ive 
tvmpiT>turt>«,  iiceiiis  til  be  of  diMtdvuDtagH  in  such  aSectiotis, 
as  we  have  here  to  deal  with  a  nervous  system  which  \\&it 
been  rcndc'rcd  t-asily  «xh«u*t«d  iid<1  liy(KTirrilable  by  the  dia- 
4-n^«  iltwif.  For  the  Mime  reasons  we  will  alno  }iave  to  vxclude 
all  very  intflnse  mechunical  gtimuli  in  such  diseaBes,  unleia 
very  definite  indicntionx  «i*t  for  their  iwp. 

In  accordance  with  the  theory  just  developed,  and  with  th« 
sanction  of  a  very  exlonsivc  (^xpcriencr,  wc  will  limit  ourselves 
in  all  chronic  diseases  of  the  s](inal  cord  as  much  as  i>ossiblc 
to  stable  temperatures,  and  to  Impressions  combined  with  very 
slight,  tnechanicnl  forc^-.  Such  tt^mpc-raturtis,  approaching  the 
point  of  indifference,  are  effectual  in  one  instance,  by  avert- 
ing irritation ;  but  they  also  cause  a  moderate,  not  spastic  but 
long-continued  elevation  of  the  pressure  in  the  vaiicular  system 
by  tht'iir  t.etnpcriitnre  —  which  is  below  blood-heal  —  and 
strengthen  the  heart,  whereby  they  increase  the  velocity  of 
the  ciu-ri-nt  of  the  blfmd  in  the  spinal  cord. 

In  forms  and  temperatures  such  as  these,  the  therntal 
treatment  of  diseases  of  the  spinal  cord  will  Iwlong  to  the 
moxt  etTectual  measures  in  our  therapeutical  tren^ury.  Hie 
procedure  which  I  almost  exclusively  adopt  in  affections  of  the 
spinal  cord  in  tiie  lialf-bath,  nllowing  it*  teinpemturc  to 
flucttwte  only  between  the  narrow  limits  of  30*  lo  20*  C. 
Jlegarding  the  duration  of  each  individual  half-bath,  I  allow 
it  ta  be  continued  for  from  six  to  ten  minutes,  and  no  longer. 

'In  addition  to  the  probably  adequate  stimulation  which 
the  lukewarm  water  exercises  upon  thi;  peripheral  sensory 
nerve-endings  -  and  from  which  very  likely  moderate  and  non- 
exhausting  innervating  impulses  are  conducted  to  the  central 
organ— thermal  actions  are  brought  about  by  direct  alterations 
in  tbe  nalntive  conditions  of  the  central  organ,  which  place 
the  \-aso-moton.  in  a  condition  of  exalted  activity,  and  do  not 
over-stimulate  them.' ' 

Only  in  rare  cases  of  such  affections  do  I  af^ly,  after  the 
manner  of  the  French,  very  *hoit,  cool,  or  cold  shower  Imths 
Ihe  duration  of  which  is  at  most  from  a  <)uarter  to  half  a  minute. 

nriany  caaes  I  observed  a  Eavouiable  influence  following  the 
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application  of  excltnnt  oompre^se."  to  the  tipinal  column  in 
these  processes.  Greater  initsbility,  and  increased  lancinating 
pains,  always  fiimiKli  nic  with  tlii>  iiidicutioii  Tor  the  ace  o(| 
higher  tf^mperatur^ii  within  the  given  limits 

There  will  yet  be  many  a  diseased  pn>c««8  in  which  the  i 
callini;  forth  of  fluxion  to  the  diMMs^d  organ  will  prove  itself 
a  jKiwert'iil  curative  method. 

Fiunioo  must  bv^  considered  the  most  powerful  solvent 
and  abflorheni  that  we  jiosseBs,  It  is  only  by  way  of  the 
circulation  that  the  EUtimition,  solution,  and  re-abeorptjon 
of  indunited  exmlntion*  und  Inflammat^iry  produet«  van  be 
started  and  carried  out.  'I"he  great,  number  of  ftmns  of  dis- 
e»8e  which  may  tind  improvement  or  cure  in  j^uxion  and  tit 
thf.  fomentation  with  inoMf  vapoar  a»  aceompIiiUied  by  niean« 
of  ap]iro[)riate  hydrialic  measures,  doee  not,  I  think,  re<)nire 
any  detailed  enumeration,  since,  by  aecurate  analysis  of  nutri- 
tive dinlnrbanceB,  it  will  not  be  difficult  to  select  eases  suitAhle 
for  this  method.  I  shall  therefore  limit  myself  to  that  which 
lias  been  nirciidy  observed  relnlive  fhcret-o.  Finally,  I  shall 
devote  a  few  word»  to 


Thk    HvDRrATic  Method    is  Oenf.ral  Xutritivk    DismaB- 

AKCKS  AND  I>TSCKASIC   PROCKRHKS. 

Among  the  large  number  of  diseaftes  under  this  category  are 
reckoned  all  those  ilisturbanccs  in  which  the  relation  of  in- 
terchange between  the  blood  and  the  tissues  has  nndergene 
an  alteration.  Every  anomaly  in  the  movements  of  matter, 
whether  in  amount,  rapr<lity,  tUreetion,  or  force,  and  every 
abnormal  conBtitntion  of  the  blood  and  tissues  must  lead  to 
general  disturbances  of  nutrition.  Even  although  the  balance 
between  »npply  and  disuhjirge  in  the  organism,  nnder  numer* 
ous  phjrsiological  and  pathological  conditions,  has  been  made  ■ 
known  to  us  by  numerous  accurate  in\'CBtiKiitionB,  (lie  inter- 
mediate links  in  the  chain  of  mir  knnwledgt^  nf  met<iinor])hosis 
of  matter  in  the  Tarious  orgnns  and  tisRues;,  under  normal  as 
well  as  abnormal  conditions,  are  yet  almost  unknown  to  us. 
So  long  as  physiology  and  pithology  do  not  make  us  acquainted 
with  the  physical  and  chemical  details  of  all  the  met«boUe 
alteration*  in  the  various  acute  and  chronic  diaeaaes,  so  loBg 


1 


IN  nESBHAf.  STTRITIFE  t)ISTVRBAXCE.S\ 


CM 


will  the  tbentpeutjfit  be  limited  in  hia  treatment  to  either 
indirectly  inRuoncing  the  [li»«ai^c(l  process,  or  to  Kiting  right 
Biich  gf^nenil  doviationa  of  metabolism  as  may  be  acM^niblt!  to 
his  operations. 

Ill  thiK  rfs]icct  it  will  bt-  chioDy  thi'  nnluction  and  ulevation 
of  tbe  temperature  of  the  body  and  of  the  blood,  and  the 
stimulation  of  t-ortuid  sccrvtion*^  imd  i.-xcrctione,  through  which 
he  will  endeavonr  to  gain  influence  over  the  contttitiition  of  the 
blood  and  the  whole  of  autritjoi].  That  which  we  can  ration- 
ally accompliifh  in  this  direction  i«  compurativt-ly  wry  small. 
Still  there  are  many  important  tasks  which  may  here  lall  to 
the  tot  of  the  thermal,  mechanical,  and  chemical  inHuences 
of  hydrotherapeulica.  We  need  nut  ngain  enter  into  those 
details  with  which  we  hiive  become  acquainted  in  earlier 
sections  of  thin  article,  concerning  the  excretion  of  CO,  and  N, 
nor  again  refer  to  the  manner  in  which  reduction  and  elevation 
of  tempernturc  and  tbe  reactionary  phenomena  following  such 
reductions  alter  the  end  ()rodiicts  of  the  organic  clementa] 
analysis  quantitatively  and  quaUlatireiy ;  without  again  entei^ 
ing  into  details  eonci'-niing  (he  alteratioDti  of  aeoretions  and 
excretions  under  the  internal  and  eiiemal  administration  of 
water,  and  it«  effects  upon  the  intcrchunge  of  matter,  I  shall 
only  endeavoor  to  show  by  a  few  typical  examples  in  vltat 
manner  the  said  factors,  either  alone  or  in  numerous  combina- 
tions, are  capable  of  fulfilliiig  the  indications  on  hand. 

Let  us,  then,  tirvt  of  all  consider  the  inHnenoe  of  hydr^^ 
thera|ie»tics  upon  an  hydnemic  condition  of  the  blood  and  in 
dropsy.  It  used  to  be  a  fixed  and  unalterable  tradition  that 
the  water  cure  wax  most  strictly  contra-indicated  in  all  dro[>- 
sJcal  conditioni>.  A  stencilled  water  cure  ought  certainly  to 
be  avoided  in  dropfical  conditions,  bat  it  is  quite  different 
with  a  method  which  has  endeavoured  to  adapt  itself,  as  &r  aa 
possible,  to  the  disturbances  of  nntrilion  before  it.  The  gt-nrral 
indication  in  hydremia,  no  matter  trota  what  organic  atl'ection 
it  may  have  started,  will  always  consist  in  diminishing  the 
water  content  of  the  blood.'  The  mo«t.  direct  manner  of 
uccoinplishing  this  apparently  consists  in  increasing  the 
activity  of  those  organs  who«e  duty  it  is  normally  to  excral* 
•  Viitoante.Pi>  MXt-H. 
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wnlcr  a»  much  as  posHible.  We  tnuitt  endeavour  1o  incTMUte 
outBn»)U8  perspiration,  the  renal  excretion,  and,  under  circum- 
xtAncftf,  the  excretion  of  water  by  the  int««tinal  t^anjil  a«  veil. 
It  will  depend  upon  numerous  conditionB,  whose  detailed 
discuK»ion  would  here  carry  us  too  far,  which  of  these  colla- 
teral outlets  are  to  be  stimulated  to  increased  activity,  or 
whether  several  of  them  are  to  be  availed  of  siuialtaneouslj. 

The  excretion  of  water  by  the  akin  can  lie  incrrodf^  to  any 
extent  desired  by  stimulating  the  perspiration;  (hat  by  the 
iutejcline,  by  active  tilimuliitioii  of  the  p«Ti»taUi»  through 
mechanical,  chemical,  and  thermal  meaflurea — massage,  injec- 
tions, mineral  waters — whilst  the  renal  exeretion  of  water  may 
he  increased  by  a  methodically  regulated  and  increased  ad- 
ministration of  water,  by  strengthening  the  hearths  action  and 
hy  elevating  the  blond  pressure.  Tliiwt  etires  alone  will 
seldom  be  capable  of  reducing  the  wateiy  contents  of  the 
blood  to  any  considerable  extent — although  they  wight  liave 
been  a  priori  expected  to  do  so — on  accoimt  of  other  disturb- 
ances of  nutrition  which  set  in,  and  diminution  of  all  the 
excretions,  including  that  of  water  under  such  a  vf^ime. 

A  metlnjdical  HltcrnntJon  between  an  increased  supply  of 
wat<r  and  abst  nation  thereof,  iiarticulorly  when  tombinod 
with  moderate  perspiratory  stimulation,  operates  much  more 
effectually  iu  this  direction,  and  this  is  corroborated  by  older 
lut  well  ad  modern  experimental  labours.  Thir  vniter  cure  will 
also  tend  t^  improve  hydn»mia  by  itit  influence  upiin  nutrition, 
by  increasing  transformation  and  promoting  accumnlation. 
The  influence  which  transitory  thermnl  nervii  sl.iniutstlon  exM- 
ciaea  we  have  already  seen  in  the  tone-giving  procedure 
pruviousty  described.  The  methods  tn  be  combined,  then,  will 
consist  in  steam  box  barbs,  followed  by  cold  shower  l»ith»  or 
moist  sham)x)oing ;  the  amount  of  water  loat  by  the  skin,  how- 
ever, must  bo  individually  watched  during  the  proceedings. 
The  methodically  increased  imbibition  of  water,  alternating 
with  abstinence  from  water  for  from  twelve  to  eighteen  hours, 
will  be  oft«n  found  serviceable.  Generally,  however,  this  pro- 
cedure will  only  be  adopted  as  an  effectual  means  of  support  in 
medical  or  dietetic  therapeutics,  during  a  counte  of  iron  or  s 
milk  cure  for  injitance. 
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An  eilansive  field  of  operation  offers  itself  to  hydrothern- 
peutics  m  pailiotofficid  retanlatiimii  artd  aectltratum*  of 
the  mfktholwni,.  Here  alw)  we  miist  first  of  all  strive  to  find 
the  origin,  and  then  remove,  if  possible,  the  causca  of  these 
mctiiboliv  disturb; in«cB.  For  example,  if  any  kind  of  digestive 
disturbances — the  result  of  hygienic  or  dietetic  transgres- 
sion or  due  to  tertiun  organic  affectiona— an;  discovered,  it 
is  only  natural  that  liygii-nJc  and  dietetic  nieaKnres  shoald  be 
taken,  and  that  the  process  should  be  attacked,  mcdicinully 
or  thermally  as  the  case  may  be.  8itz  btitlis,  abdominal 
bandages  and  tximcai  eortipresseK,  applied  according  to  the 
principles  evolved,  play  an  imyiortant  part  in  this  cnsi?.  At 
the  samo  time  we  shall  begin  the  campaign  rigamsl  the 
excretion  of  materials  whose  elfmental  analysis  has  been  in- 
completely carried  ont^e,g.  oxalic  acid,  uric  acid  and  volatile, 
bad-«mclling  cutaneous  and  oral  exhutations— against  the 
diminished  excretion  of  urea,  carbonic  acid  and  water,  and 
against  the  immoderate  accumulation  of  fat,  all  of  which,  as 
we  know,  iirv  pheiiomeQn  characteristic  of  retarded  metamor- 
phosis. The  thermal  nerve  stimulation,  the  reduction  of 
t«m(HTnture  and  n^nctionurj-  tempcratiire  elevation —which  wc 
have  learnt  to  control  at  will^will  often  alter  the  metabolism  in 
the  desired  manner,  ixiwerftilly  stimulate  the  transformation  of 
non-nit  ro^ei I ouK  or  nitrogenous  sub^laiic^s,  and  allow  us  to 
obtain  an  increase  or  reduction  in  the  body  weight  as  desired. 
The  thempcutist  must  himself  endeavour  to  gather  details  of 
how  to  proceed  in  each  individual  ease,  by  asceriaining  the 
indications  which  exist.  Where,  then,  he  wishes  to  bring 
about  a  reduction  of  the  body  weight,  chiefly  by  means  of 
burning  up  the  fat,  be  will  adopt  intenw  nervous  stimuli, 
moderate  peri«piratory  stimulations.and  correspondingly  power- 
ful heat  abstractions.  The  procedures  which  he  will  select  will 
be  net  packin!>;s  or  steam  box  baths,  with  consecutive  cold 
whole  baths,  jiowerfnl  shower  baths  and  affusions  uiton  thu 
abdomen,  especially  when  he  wishes  to  act  upon  the  latt«r 
and  the  portal  circulation,  or  the  movements  of  the  intestines. 
If  accumulation  is  to  be  pmmol<'d  but  retrograde  change  only 
moderately  accelerated,  no  very  piofonnd  reduction  of  tem- 
perature need  he  undertaken,  and  the  nerve  stimulus  to  Iw 
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made  use  of  muHt.  he  ndapt^d  to  the  Beodibility  to  nTttaUon  and 
the  exhaustibility  of  the  irritability.  Exact  h^rdriatio  rccipc« 
cannot  be  laid  down  either,  the  existing  indications  hating  to 
b(!  fulfilled  ill  the  most  varied  manner.  A  retardation  of  the 
tisane  metamorphosis  also  will  be  supported  by  thermal  oi>cm- 
tions.  Th«  (|U««tion  here  i*  one  of  avoidini;  too  int^'nae  nerve 
stimuli  and  of  obtaining  a  moderate  and  gradual  reduction  of 
the  body  temperature,  whereby  too  groat  and  too  intense  re- 
a«tioniiry  phenomena  art?  avriidtw).  Such  procedure*!  as  retard 
the  circulation  and  the  action  of  the  heart  are  therefore  to  be 
choKcn,  Lukewarm  teiiii«!rat  tires  without  imwerful  niechnnicnl 
irritation,  used  for  a  prolonged  perif>d— ^.g.  tepid  baths,  wet 
pocking  in  not  too  cold  sheets,  and  local  compre«»efi — arc  the 
procedures  we  will  adopt  for  this  puqwse. 

In  order  to  give  another  instance  of  the  benefit  to  be 
derived  from  the  use  of  ihe  water  cure  in  dysurasic  processe*, 
we  may  mention  the  objects  hydrotberapeatics  has  to  fiilfit  in 
the  treatment  of  com^titutional  syiihilix.  By  itself,  the  wmter 
cure  peHiiips  does  not  cure  constitntional  syfihtlis  oftener  than 
BpontaneouB  core  is  observed  to  take  place.  But-  the  combi- 
nation of  an  iippropriiite  water  cure  with  antifiyphilitic  medi- 
cinal treatment  appears  to  me  to  he  worthy  of  consideration. 

The  objects  to  be  accomplished  by  hydrotherapeutice  in 
the  treatment  of  hies  venerea  consist  mainly  in  th«  influ- 
ence over  the  constitution  of  the  blood  which  it  gains  by 
[Kwerfully  increasing  the  watery  excretion  by  the  skin,  as  well 
as  in  its  influence  npon  the  metabolism,  in  particular  its 
action  in  promoting  retrograde  change  and  the  excretion  of 
retrogress ionary  profiuets. 

In  yet  another  direction  will  hydrotherapeutics  be  of  »eT- 
vice  in  the  treatment  of  lues;  it  makes  the  body  more 
tutcpptible  to  the  action  of  the  specific  medicaments.  The 
oombination  of  hydrotherapentics  with  an  nntisyiihililie  cure 
18  of  value  in  the  latter  respect,  since  it  may  be  directJy 
proved  that  the  action  of  medicines  nnder  this  comltination 
is  a  more  considerable  one,  even  when  much  smaller  doses  are 
given,  than  without  it. 

This  action  of  hydrotherjipentiira  of  increasing  the  effect  of 
medicines,  is  m»de  comprehensible  to  us  firom  the  fact  proved 
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Flonrj,  MaifiTot,  and  othcni.  tlmt  ID(^dictnC'S  wbich,  irh«n 
Iminittvn-d  iu  siiuiU  dnves  by  tborn!^1vi>it,  will  not  call  forth 
»ny  tonic  symptoins,  when  given  simaltaneoasly  wilh  water 
cutisc  vxticme  medicinal  i?£rei:ts,  as  absorption  in  promoted 
and  accelerated  thereby.  We  can  understand  herefrom  how 
it  is  possible  to  bring  abont  the  cure  of  a  disease  with  much 
smaller  dosps  of  the  *i«<Hfi<;  mcdicatiient  when  administered 
in  this  manner  than  would  ordinarily  have  to  be  exhibited. 

The  tonic  effects  of  liydrotherapeutics  will  further  render  it 
poiiiiible  in  many  cnscK  in  which  eonditionH  of  girjit  wt-iiknesS) 
anscmic  phenomena,  and  diseasefi  of  the  reapiratcry  organs 
contni-iiidicat^'  a  thorough  iintidyscrasic  treatment,  to  yet 
undertake  it  in  the  combination  just  di»«-iisited. 

Many  an  idiosyncrasy  and  intolerance  of  specific  rem«diea 
will  abo  be  removed  by  inejins  of  this  i-ombi nation,  and  during 
the  water  cure  mercury  is  said  to  cause  salivation  very  rarely. 
It  must  remain  an  opt^n  question  whether  this  originates  from 
the  more  rapid  excretion  of  the  drug  by  other  collateral 
channels,  until  mortr  accurate  invcxtigutiontt  ehall  hove  given 
us  certain  data  for  the  subject. 

The  chief  indication  for  the  water  cure  in  the  treatment  of 
syphilis  consists  in  the  excitation  of  sweating,  to  which  depu- 
rativo  and  spolintive  influences  on  the  constitution  of  the  blood 
ascribed.  I'owfrful  thermal  and  mechanical  cutanMHis 
jmuti,  softening,  fomenting,  macerating  and  heat-giving 
pnjcedure*,  will  prepare  the  skin  for  increased  sweat  sei^retJon. 
The  treatment  is  therefore  ii^untly  cinnmenced  with  energetic 
cold  shampooing  or  shower  baths,  either  with  or  without 
antetN^ent  wet  packings  up  to  thp  degree  of  heat  increase,  for 
the  duration  of  from  j  to  1(  hour;  steam  box  baths,  with  sub> 
ae^iuent  ref rigerar ions,  may  here  also  be  applied. 

After  this  preparation  we  proceed  to  the  sweat-exciting 
procedures,  which  will  consist  in  alcoholic  vapour  baths  or  in 
the  more  energetic  dry  packings.  I  usually  combine  steam  box 
ba(lt«with  dry  packing*  alternately,  according  to  the  uigency 
of  the  indication,  and  on  the  intermediate  days  simply  allow 
wet  packings  lasting  from  }  to  IJ  hour,  with  oonjecotive  cold 
half-haths,  to  be  applied.  After  the  sweat  stimulaUoos,  in- 
tense heat  ftbetnwtions  must  always  he  apjilied,  either  in  the 
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Note.-  As  il  muy  l)«  il«sU«bl«  tOM^at  »  ulHnci^  tli(-«ijuivuli'iil  in  Fnlunb- 
hcit.'«iiciUc  totlie  dcKnw«Owili^rade.iiB«»wHlinnigiii)ul  Dr.  Wintunitz'i  wori, 
Itw  Traoklalnr  hiui  tlimiRbc  it  misht  not  be  out  of  |ilni»  to  Insert  a  i«b)e,  based 
on  till'  t«ry  Itur  ci>illi)»rii>nnii  girea  ia  HhUalifr'i  Almiataek,  U  Ibi-  end  o[ 
the  csuy.  The  day  in.  of  uuiirei.-,  nut  vt<ry  t&r  ■liBlnct  vihrn  ttic  luucb  lOM 
i>ini(illcAt«d  Riclrie  ifnicm  will  be  in  gcitiiTui  luc  in  the  Driii»)i  hln.  aJuu; 
but  ill  tlic  uieuilinin  II  1*  rather  u  little  too  ciKiinuitADtial  lo  lusetaU}'  oon- 
vm  dogrt'ci  C.  into  dv^tUM  K,  l>y  iiieftii"  ol  [Jin  lunuula 
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AnMnaa,  air  Dropaj                                   ^^^H 
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Ablution,  Ibe,  (fiZ.   476;  diu^iMtio 

Angiiui,  Moling  comproucs  In.  531 
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AlMOiMnWfOOiiKtativciuii]  giaviULtlon. 

In.  fil4 

Sll 
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AniSda)  rwqttn'ioD  a*  ■  grmoHtio 

Aleipiw.  tS 
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feiwrir.    i.'mjiomtiir.*   ipii.  411-414, 

^^^1           ])c<:qucr»l.  363 

433 :  iiilluviit'u  of  dry  piurkiofr  on. 

^^^^1           Biirty'*  (tKtpnalnn  appamtiw.  63,  SOS, 

Bdl  :  iritiucnce  of  cnvmatn  on.  .'Hll ;    ^ 

^^^B             307.  SOD.  S33:  plaster  jackoi,  301- 
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waWr-prMBorc  on,  418 ;  wi-t  t«ck* 
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^H          BuuitMin,  45fl 
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^          BoBvkr.  f!.  83.  180.  1S4.  IM.  197, 
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■idK  ;;(j.  an 
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oompciuicy    of,    iSS    (hiMorical, 

Brain.  Buitmia  ot  lliu,  trt'Alliidnt  ol. 

S.'it.) 

!>91,    SlU ;   biarin);  of  llif,  unittT 

Catim  of  tbp  apiDlh  SI1 

tlicrmal  influence*,  400-1 13  :   void 
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t'-Hni-,  n«!ni»-C.*iin[ii«ntusl87-l90 

«f  mi;ninf.i«.  SSt 

CamiuB,  Dio.  316 

Bmad.  362.  aiiS 

CaUrrti,  diain|HK>iiis  in.  488 

BrMHffB.  3HH 

CaDt«tiMdoD  in  Imilmcnl  ot  spondy- 

Bmidti-lLi.  S3S 

litii.  »8,  t39 

Ilnuiting.  37 

Udntun.  193 

BmiiiM^  47 

CU*u«,  17,19,38,317.316 

Itr)-)>Tiii<rV  riidlioil,  SiW 

Csntral  narrona  ayiteni,  Ucntroont  ot 

Brfmninl,  411 

ohn»lc  dlMMO*  ot  lb*.  466,  AOG- 

Hmwr.  SBS 
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Dci^iu-u  ana 

OniluOie  oompitmtK  cold.  All  ;  oool- 
(ug,  filS  ;  excitant  or  xtimulanl  In 

Br'uMreeDt  fon;^  T8 

Brodbaist,  SS 

wnibnl  MiuDiDl*,  SKASSi  b««ling. 

Broiinai*.  3411 

Ml,ti3 

Brown,  3->h,  2^1,  336,  310 

Carvlnil    comf-tOM*,  cootinic.   CI2i 

Bnaiilou.  I^u'lpr,  637 

hmtiiuc  ot  MiiniiiUot,  ASl,  SH 

Budinn.  Wiliun,  33fi 
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Bon:U«\  13 

fiSS 

Ktiritnitirc*,  3.Vt 
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1              Kuril*.  <lm>iii|c  1  la    tonguMU)  In. 

Ch>  rutin.  317 

H              S3S 

Ohvyne,  Oootyp,  3JB 

■          Biiscli.  187 

Chime.  IVioT,  333 

^H 
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^H 

Cliamk,  266 :  oouUni;  ciuhioiu  in,  940 

^^^.ri^UUS  Al'BRLUNUS,  l{>,  318 

Cbryrippus.  311 

^^^■nj   CWDi*il,3&3 
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^^^^RUorlnrtri  fur  cuinttlinK  ttw  Iwai- 

nrc«blloa,  thr,  IdIIuvm*  of  abdcaui- 

H             tow  bj  (hu  idui.  419.  (SC^  4» 

Uftl  t^wlafo  on,  S33,  n34  ;  ccrrioal      ^^^H 

^B         Cuneliw.  3tC 

UMiHiri.iw<B  on.     623 ;  cold    oom-    ^^^^| 

^m         Ckmi>cr,  l-ei«f,  380 

jitcmatoa,  a2l ;  o4<l  »ii«  bmli  M^^^^H 

^H        Cx|wUiiio  iIuadH^  111 

K»-«OT;     <Mkl     nhoJc    btth  ^^^^H 

^^^L 

K  R     ^^^^H 
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4«S  ;  dry  pAcluri«  on.  498.  art ; 
t>u<tmat»  uu,  fitS:  foor  balli  nn, 
A13,  Oil  ;  l«K  btuiilaira  oo,  fiSfl  i 
tnochuiicnl  mnnipuluUns  on,  119  : 
tDHthodiuKl  wBlnr-dlnlting  on. 
iW;  shaiupooin^  oo,  4tH>-4fl3: 
■Limutiutt  IhuTMno  ouiopreMtM  on. 
M'^ ;  ihfininl  cotaaeotu  •timnlii,- 
lii)u  ou,  381 ;  wator-prMxin;  on, 
148  I  wet  pitckinu  on.  VM 

Clrcolntotr  diiturliuioes,  stiiuiipixiinK 
ill,  1K1;  lonal,  waUiT  cUTo  in,  SST. 
AAH.  SS3,  661 

OuikIc:  IkrnnrH.  361 

Cloak  HliMuponinK,  46^,  4X0 

CSoduag  in  oiud,  40!) 

Club-foot,  ivdraBKinent  by  pusMTi* 
iniiiT.iDcnui,  'M 

Ol^aten.  >lrawbAcli«  nf,  M9 

Coochi.  Anltmio.  3ZS 

Coochl,  VIrgilio.  32ii 

Coi'j^yKOilj  nin.  i'iH}IinK  tilnddni  la.  Sll 

Caltiu  Aunrlfttniui,  11),  318 

Cohnhciro.  ;166 

l^ilil,  action  of,  on  the  fommUnn  of 
hmt,  \i^ ;  tinlli'optiR  iiRllon  of, 
416;  tlcvi:-priu.ilion  "(,  .H8S  j  elTocI* 
of  ciucwiii*!?.  3'6  ;  inftueuue  of.  on 
tliR  blood-vcHcli.  .18l>.  :<NT;  loL-iil 
auwiBl.hi'lir.  ftfillon  o[,  r>'J(> ;  »ii|ior- 
tieinl  aclinn  of,  3HS-334;  iily[>t,ic 
nctlon  of,  3S6 

Cold  n[iplti!aItonii.  dry.  G17;  dmw- 
backs  (o  dry, SIU;  for  forllfviriK  the 
■yitcin  ngwjul  rt<Ini!>l)iBiul  oon- 
iCntUon,  3IK).  4H0;  in  IocaI  nnipmiu. 
S86;  iWLCt.ion  after,  411,  41&: 
nilmiilaiit.  389 

(^td  water  in  ntgcry,  333.  334.  33A 

CuldTin*  at  the  fcot,  foot  bath  Id. 
fi14 

ColU%  alcriue,  ails  bittb  in,  Rll 

t:ollftp»o.  nnd  tiie  nblution.  4TT ;  aJtur 
■.toniiifkvR  rRtrl^mtionK.  Sull;  in 
fever.  ireHlniOtil  of,  TiHl 

OollBtcrnl  nDicuiiH.  399 

Cotlstcnil  hypormnin.  aso.  399;  in 
tJiH  miiiiRul^u  Uyrr,  ItT;  lliem- 
pftDtiuiJ  apiilii-nt.io'i]  (if,  3110,  S66, 567 

(•»lomhiii  de  rij^re.aaT 

ColoniMnn.  41f> 

Col'jsttili,  3fl9 

('omntoie  randitionti,  370 :  luklt-balli 
[n,  466  ;  In  fever,  tieaimpnt.  of.  &H1 

CuuibinHtlnn  of  lilKht^r  nod  towiir 
tcroperaloro*.  3S1  ;  of  Ihfrmul  luid 
mcolinnical  stimuli,  419,  IM 


Conblccd     hrdrotbompttntleml     mo- 

tbodg,  G&0.605 

CumfWiuaUon  uuntH,  136.  I3T 

CompenMtioa  loi^cisic.  isi.  lan 
Componxniory  pmn-.«M>H,  413, 474, 4IS, 

1S7,  42«.  43S,  134.  &SI 
Cumpreuei.  tbc.  G1.1;  eeidMlio,  £19; 

oerrical,  h'l'i  ;  coollntt.  GIS;  «xcll- 

luit  or  xiiiiiiilMii,  Gie.  8^   099; 

limtiuk'.  hli\    refritterBtiiig,   $12; 

trnoMt.  !>3i) :  thoracic,  CS& 
Oon^aulon,  4S.  lit 
ConKCJitixjaliAcmiMia.  314,331 
Conin.'>ri.l  VI!    method,    the.    lOG,   MS, 

SGH.  StiU 
Cor«-l».  3fl.  117,  165,  182.  183.  197. 

lt>8.   301.    »07  20»i    wiifa  ebwtic 

BteclspUntd,»3l 
Connlipntinn,  after  walor  cun«,  441t; 
tinRniaU  in  habitual, 647  ;  tits  batt) 

ID,  SIO 

OannuiiipiiMi,  tobrilc,  avnldanoo  of, 

43T,  OKS 
C'ln I  ruction  of  large  tmmIb  nnd   tto 

eSwis,  387 
Contra- indinallonii.  to  cold  nlli  tiallw, 

610;  to  dry  T>uokinic,  fi03;  to  foot 

bnUi.  BX!,:   lo   hnlf-bath,   466;  to 

ahompooinf;,  ii%  to  whole  bathi^  l£a 
Cool ing  npi mini iia.  A I  xpnrnvr'fi,  4 6Z,R43 
(V'irni;  I'lad-l-'r,  tli(>.  XfVi-.  MSi  «p> 

plivj  to   hulling    pnrposca,    6U; 

icotAl  or  vncinnl.  Wi.  G43-li4£ 
OootlDit  cap,  Iho  ;4iitbor'«,  SIS 
OaotiDK  cmrat.  46S 

CuoUng  cn>hioii>.  G40 

Cooling  pillow*.  4A2 

Oolln)t    tiounil.  author**.   44S.  SIO; 

K«mp(>rdick'».  183.  446 
Cooling  tDbinK.  IfiS 
Corpulency,  hydriatlc  t  rMil  locnl  in  .138 
Coti^hia^.  relief  of,  by  thumoic  com- 

prosMc^  A27 
Couloinh.  2(10 
(.^ravar,     for     rvfrifiieratiDK    cervical 

oumpre^sM,  G33 
CxfteBMO,  Kioolo,  32S 

Cretin*.  102 

t'rliw.347.  SM 

Crowrd  bundngex.  H'l 

Croais    rafrlitentl.tnji    cervical    caiB- 

prmMa  ill,  ASl 
Curn'nt,  ttllfimation  of,  391 
Currie.  Jnmca,  33fi.3:tH,  31 1,  3G1. 353. 

CiitantioiiK  sw;r<>tioD,  tniluimoe  of 
Aij  pauking  od,  60S  ;  xbampooiac 
on,  1S3 
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CiitMi«o(u  Kliinali,  mcdipnUwl.  Mf- 
iB\  ;  ilirnoal  •Minn  nn  draper 
■Iniuturnt  ol,  SM,  SAK;  Ibsniwl, 
inttumn-  of.  un  blood  proBim  sod 
(luulbaiinii,39;;  tbcrnwl.lnltneiioe 
of.  Ml  (ti«  liMtrt,  Z9»  i  thanpMl,  la- 
liuMici!  of,  on  tlm  raaplntioi^  StM ; 
ihemuil.  IomI  oction  of.  36S-38S  : 
l.hKtinal.  vnifiniotoiiol  rITccM  of ,  IIDS 

Cutia  iuiHerLuii.  3S3 

Croo,  3^ 


nAl.nVMl-LE.  i&l 
tlHitiM  BlninhM,  42 
IHirwin.  ErsBiDus.  1^3 
Davj.  .[obn.  |i)8 
Drnih  bmcrMivi!lciiiii(iniIiireii.3Tfi- 

87» 
DeooomniUoii,  procma  of  cbcmical. 
eold In  kIaUoo  to  ibc,  tlO 

iS~ii;  frum  ulliricia  dt^fonnsiM. 
1)0;  from  &itk-alai  inflamiuntioD, 
7(1;  froni  chronic  art  iculiu  ibcuma- 
liHD,  89 ;  from  |iiUn»r]r  abnonus] 
booe  BTowth.  BO.  8S ;  of  lli«  fac*. 
103:  of  tbn  ItiijiM*.  VS;  <4  ibc 
liMii  103.  108;  of  the  lowiir  cxtre- 
mitiea.  A8-H;  ol  thi>euM,  lOi;  of 
Ibe  thorax,  tOS-lIU;  of  tbp  tapper 
BxtrMnitli*.  90;  jnulytjc.  79~S1 

D«  l«  Rocbp.  «im 

Delliinni  in  fe'nt',  Ireatmait  of,  £M 

Dclmu.  STS 

llrloic,  62 

n«ipt«h,3e.  138.  I6S.  i;n,  isT.sio 
D<-rmi)g«ni«nt,  ialenutJ,  of  Ili«  kuM 

joint.  263 
ntr  t><<ckpn-Hlniinplriilcli,  TCn>,3S3 
Dt-rivaliua  of  btooil  b;  lb«  toot  batfai 

SI  I 
IVirlivtlnt  nMth«l.  the.  IK 
De  w^  )•<  jun  of  lliu  doiuJ**  ID  i  funne,  475 
DiubpiH.  pcnpamlloB  Ilk,  113 
Dlnnliiia.   nftcr    wale*   com,   SSA; 

aiubaili  In,  Sit 
DiatiMBiB,  ponty.  vsler  i-im  In.  338. 

MS ;  oxalio  acM.   vcalct    cniv  in, 

4SR  :  arte  aciil,  u-jilat  vurti  In,  4SH 
I>liim(UiB.  3f7 
t>ip(fcDb«db.  »3,  176,  IH 
Diot.  Ul 

DiaUtle  ifiBfiit*.  1 1 ,  3S.  At 
Pf««ctio«,  gjmuiuilic.  1 1 . »,  SB,  Bl 
IMell.M» 
DtOcinnt  Umpciainrc*.  isilocnea  ol. 


vn 

tn  notion,  376 ;  phjulcal  sctloii  of. 

407  J    atJoMluit    acUoiia    ot.  3ti  ; 

thnaiwiitiod  spplicwtlan  of.  IOC 
OilTeceatial  •tJUDll,  UI 
DlfTttalon,  lotnanc*  of    iMBperalors 

od,  410 
DlKtotivp  ilUlarb(U>c«.  pnciuala   In, 

S4{>:  nhDntj-oomK  In.  492 
D{plittierls,oiwii3il  tixupivMM  La,  fiS4 
IMxiaees    tiam    aatching    oold.    6tf 

packing  in,  t>D3 
DiiA-lhmwirqt.  I! 
DikturtuwioWi  nulrilirr,  fumUnnl  am- 

thoda   in.   AOti;  doucbo   In,  473; 

ahampoolnii  In,  IHIi 
Dlaturlnnov  ot  il)»  HNiKiriam.  bslf- 

lath  iu.  4CG ;  in    luvcr,  IfnalmoiK 

af.b8l 
IHniiEtlc  cAoctaof  watit-drliAlnK,  4S8 
Diridad  anln-muliJUDt,  tbiailmcKl) 

no 

Donal  oompraaCK.  UO 

Donhl«l,  Unlinr.  332 

Doouh*    Slifonni',    Ibe^    (liifUrioa]) 

Stl.SCfi.  ITS 
Doncbo.  (hi«Diir*l}!IIJS;  Mcondbir, 

471  i  ilvMfMiliDif  47IX  471  :  F*rcnirb, 

471,474;  (rpmnU.  170:  lonal,  170; 

morablR.    171  ;    luovablo     (sjioiir. 

471;    oodpiial.    (Iiiatuiical)    B39; 

SciAnb.  471.  i8g 
Draichc,  3t« 
DrcMiag  *  la  lonKWU*.  BM,  aS7, 5CD, 

661 
Drop^Mad.  100 
Dk^«T-  nnnbtnc^  burial  Ic  niMhoda 

in.  r><JU:  di;  jiackbw  in,  (93;  an- 

iliodlral      wsiernlniilunir,      UT  i 

aluinpiKiijig  in.  4  S3 
Vry  pBcfebift,   dimilon   nf,  IHM;  la 

ObMUy,  MS:  Itt  akindi*MMB,Miai 

■DHlhodof.tiWt'vfrteo'BtioBi^'Ud 

900 
DttboKSn 

IhichmaMOO.  tSI.  133 
Diunb  belli  modifitd  in  fom  of  bsr- 

bcUa,  I7A 
Dumiticlwt,  337,  H( 
DupufUvB,  yi,  9i.  V« :  contraction  ol 

(•linar  apnncaroni*,  IH. »,  S«,  tS 
DyBMWt;  am 
Djucraak;  nruooM**.  ablnlioa  in,  173 ; 

drr  padiinit  in,  mO,  MS :  hvdn- 

allca    la.    fi9«.    BOti    ><ydro|albiu 

tmii»viil  or,  4T0;   tbuncio  coon- 

pmvrt  in.  Sf9 
Dyanntfrie  prottmtt,  ri U  batbii^SII ; 

tniBr«l  wtauata  la.  B3I 

a  a  3 
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ECZ 

ECZEMA  after  water   cures,   665; 
anal,  luemoirhoidBl  bandage  in, 

Edenhaiien,  420 

Eiward,  408 

ESeclH  of  extreme  heat  and  cold,  411 ; 

water  pressure  on  the  body,  447 
EfOeunigc,  43,  44,  44S 
Eiclibcrij:,  360 
Kiaelen,  32-34 
EjaculatioD,  precipitate,  psychrophorc 

in,  641 
Slbow  batbs,  (liUtorical,  3fiO,   3K5) 

COl 
Blevalionof  lemporalure,  (historical) 

3GU;  local,  414 
Empliyscma,  shampooing  in,  482 
Sngcl,  3.'>3 
Epilepsy,  20 
Krasi^tratua,  315 
Erlenmejur,  360,  372 
Erj'aipelatous    mflamroalions,    elbow 

bath  in,  504 
Erythema  afwr  water  cnres,  655 
Esmarcb,  414,  GIG,  GIT  ;  his  bandage, 

421,  G89 
Eluve  stche,  497 
Eulenberg.  41,  3G6,  3S0,  449,  G96 
Excision    forceps    by    Illuiidin    and 

Bupprecht,  107 
Eicitant,  cold  applications,  asi,  3B5, 

ear.,  g8b 
Exercises,  military,  27 
Extension  apparatus   by   lieely,  98; 

by  Bcliiinbom,  97 
Extensiou  be<l,  11(1-184 
Eludationg,  the  douclic  in,  47'! ;  in- 

tiammatoiy,  treatment  of,  GG4,  u<!<j 


FABEK,  PETKUS,ongvmnasti.:,s2C 
yiibricius  Uildanus,  190,  324 
Falconer,  33S 
Kalk,  3r,9,  4GG 

Fan  douche,  the,  471,  474,  512 
Karre,  442 
Febrile  diseases,  ablution    in,    478; 

enemala  in,  G48  ;  liiilf-batb  iu,  4i;t> ; 

inlluence  ot  heal  abstractions  on, 

431,    438;    Khampouiiit;    in,    481  ; 

truncal   comprusfes   in,    G31 ;    wet 

packiiiR  in,  492,  493 
Feet,   ould,   foot   balh   in,   614;    ice 

poultices  U)  spine  in,  S8S  ;  nicers  of 

tbo.  dressini:  i\  la  lotiguvttu  in,  IJ3H 
Fell  jacket,  207,  :i32 
Feriio,  33t( 
Fever,  after  water  ouras,  G5I  ;  bydri- 


OAS 

atic  treatment  at,  6S0  ;  iliilDeDce  of 
hydrialica  on  Keucsis  of,  579  ;  phe- 
nomena of,  aa  after  cfletlts  of  re- 
frigeration, 46S,  563 

Fick,  36(;,  371 

Fiedler,  369 

Fighting,  in  gaMCS,  Isthmian,  Ne- 
micaa,  Olympian,  Pythian,  7 ;  the 
art  of,  26 

Fischer,  329 

Kischhof,  359 

Fistula;,  callous,  dreading  &  la  lon- 
guelto  in,  638 

Five,  battle  of,  12 

Flatulence,  siti  bath  in,  filO 

Fluischer,  490 

FIcisclU,  377 

Fleurj-,  35.1-357,  369,  S63,  870.  4T4, 
499,  603 

Flexion,  7 

Floyer,  32J,  32G,  343 

Folti,  648 

Fonlcnu.  Abb£,  11.1 

Foot,  club,  36,  64,  65  ;  flat.  66,  57 

Foot  bath  (historical,  365),  5)2,  662  ; 
in  sweating  of  the  feet,  614 

Fortifying  mcasares  against  retm- 
Gtasial  congestion,  390,  391,  463, 
479,  60.> 

Foville.  363 

Fox,  Wilson,  372 

Fractures  in  omscquence  of  increased 
muscular  actisity,  49  ;  of  the  verte- 
bral column.  209 

Frank,  Johann  ruler,  29 

Frank,  Joseph  and  Peter,  338 

Free  exercises,  34 

French  irrigator^'  apparata.  647 

Friction,  428,  447,  448,  476.  483,  662, 
674.  688 

Fried  man  n,  366,  377 

Frieseii,  32 

Fhihlich,  339,  341,  350,  365,  453 

Fcoriep,  251 

Fuller,  28 

Fulling,  447,  448 

Funke,  442 

Furuncles  after  water  euros,  666,  536 


GALKX.  II,  Ifl,  18.  20,  21,  28,  111, 
317,  3111,  323 
Garvin,  370 

tiascs,  interchange  of,  by  the  skin.  482 
Gaslric    affi'Clions    after    abdominal 

bandage,  533,   Sre  alto  stomach 
Gastric  ulcers,  truncal  comprcsaes  Id, 
631 
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H                                             OAT 
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H          Uanuret,  3(1 

Birmoirhnicr,     Intmiicmt.     litilrialic 

^B            RoDcnieh.  St  9 

Irealoivnl    of.    &31 ;      pulmoiut]'. 

■            Cicnih,  3^9 

hydriiiiic  trciitmcni  of,  u2ij 

r             (itifiUliii  a  Pnligiio.  S20 

ItrniorFh'iKlal  handafr'.  It2u 

1                    Gvnii  viiI(riiTU,  !i6,  !>7 

Iliirm^nliimlitl    Guild illnrw,  MS;  mb- 

l!™iIroy,  aaa 

dominiil    liiuidu«!i;    in.    ASA ;    AU- 

(i(!«r)[ll,  U 

pfrrget's    npparntua  in,  fill ;    aJu 

Unninl.  H»S 

hath  In.  fill 

(iiantiiui.3Kl.  .1.13 

H.1^11.  d*,  330 

)                 tlillebcrt  dlltfoourt.  357,  3C3 
f                    UlMllntnni.  -2* 

IliU-i'Dbaah.  133 

llahn.  Johnon  Gotirrloil.  AMI 

Olinon.  1.18.  lei 

llalin,  Johatili    Siitmunil.  3.10,   :t31, 

OolldaiiiiBi-i.  »T0 

31.1 

Onltt,  898.  :taii:  h>«  Mppinf;  cxpvri- 

Hnhn,  Sigmund.  3110 

manl,  XSS.  »97 -1»ll 

Ilnlf-hntli,  (lin,  3S3,  U>3,  SA3;  M  Wl 

Guniirrli'i-fi.  Tlip  tmyrbrotiliore  in.Ml ; 

antlpyr^tii;    (irucedurv,  4Wi    STl ; 

thositlballi  in.  &11 

dntuTiim  of.  ISI 

thiiit,  chamctcriitjo  iIkh  of,  !>0 

tlnlkf.  :i34 

0<iiily  illMiam,  cold   wnii-i  tn,  II3H: 

ll.iUniAnn,  .IS],  3JS 

iliy  puchiiif;  in.  JU)3 
Orutirnbarx.  31T.  31D.  3M.  ITl 

II  111  III!  ial;rii9.A(> 

Hiuii.-ukr,  JSa,  34X  315 

(lrvvoi7,  n:M 

ilolid  bntli,  l)in(l>i*l»Tl<^,.3nA),  501, 

(iritlv.  iiiiitii  eo,  9Ii,  10(1 

sns 

Rrimuiiti,  333 

HnrtviwUTin,  SGB 

(iiitilRr,  3611 

Uatvcj.  38.  33» 

OuWn.  ISS,  176-178 

lleiul,  oonifMtinn  of  Ili«,  loot  bolli  to. 

GiiUy,  sas 

fill;    li^  baiKlai^    in.    S3C;  alto 

CdniricT  of  Andcrnach.  &S3 

bntli  in.  Alu 

Giiltirliock.  3 AT 

Rcndooh*.  cold  comprMUM  in,  SSI  ; 

(1  lit  Kill  uDiB.  :iL 

fnoL  iMtii  in.  All:    hmting  oooi- 

(iyran.-uiiici  anrl  maiwaga,  6,  T:  aMiTD 

prtnHv  in.  Mi :    \eg  banil^c   In, 

Mid  pimIfd  RiovcmontK,  7;  cstha- 

S36 

lic.  H8  1  >;•  a  iiiOAiw  at  cuni,  ^1,  Sn  ; 

ttitn,  nJTrclifln*  of,  ke.,  aw  Canliae 

elTra)aunil«foruiili<9U(  ihelliuru.!. 

aiMiim.  dci\. 

110:   expInnMion    of.   T-lfl;    for 

Hwi),  vlIi<cTiof  gr«nt,37C 

luthnik,  iia ;  for  GAtBrrhn]  oooid- 

Iloal   ■bslnifUon.  107,  42H  ;  aflrr  ilry 

|iklliiD,  SAl ;  liir  •'Jilnrrhal  iRlorua, 

IwchlnK.  SHI  J  ati*!t  PitwU  i>l,  I3i, 

S63;  forcliroi>i';luiiKiil>«witf, 3^- 

list;   builf  cni)aui|>tion   in.  137: 

3I!1 :   tot  hcudnFliv   iiD<l   niigiuinu, 

by     ■twmpwMIBC,     ITS-IHI ;      otl-       ^^^t 

3S1) ;  for   hran   iliaciun,  32K.  25il ; 

roation  of  Co,    in,  130:  (vcomItc^      ^^^H 

for  •crivon**^  t*^'  -^  '•  Uvnun, 

IC8;  |t<'netiil,  RKI :  lint  t'lNluction 

3T-3A:  Gpwk,  IV-SS;  in  InaUDont 

In  nlMion   to.  I2S-I3I.  187.  670: 

of  iDflammatioiu,  SIT,  21*;  nwdl- 

indneDCo  of.  on  ihc  bnij  Unnpnni- 

eliMl,  2S,  3».  Ul,  fil;  mi'lh.olji.V'l, 

tum,    183  i    Irilliivrii^i-   "t.   Ml    Ibe 

13,  ti.  M.  39.  AO:  ol>iK«.  of.  7 ;  of 

body  wciirlit.  ISA-I**  ;  la  wi-l  p«ck- 

Iho  Middk  Axv.  3i.  SB :  «(  tiM 

ing,    193 :    metabolki  cluD(a  im. 

KAimuia,  Z3,  ift ;   onhi^odlo  and 

i3:i-iu,  ar.i 

olbw  pat]io«*i,    9t7 ;    orttiopKlle 

Heal  aii;iiiiiu].iii<>ii  on  the  Horfaoe  of 

iiMB  Ib  nvdiclnc,  40,  II :  SwwlMi, 

UiF  linly.  tt<2.  tiX  *»0. 183,  MN> 

87,38:  iiwHilloa  to  alliletka,  IB; 

Heat  dLvJiursc  fmis  the  4iln,  119. 

nws  iif  nwdldiMi,  30;  SX;    Mtsl, 

i:!3,  u7i  :   cnrnjioaaallon  of  beat 

.  VO;.    &»  UaMWgo 

pn^lurtion   by  Ibc,  t33-1M:  ertl- 

nuUioQ  of  the.  l:!l-iai  ;  In  fcTH. 

(HI  1    In  tvlatkin  in  ninMancy  at 

TT.KMO{)I.OniNURU  «fl«r  wM«r 

IkoIv  roiapmUiirr.  111.  I3A 

H'Sat  diitribiUiuii.  06.  1S7.  imX  ISl, 

HnTinoptjrui^Mfrigcntiiiic  oontprcMM 

A*2 :  Indotiioo  of  ohainiiooUul  on. 

In.  n:!7 

M3,  US 
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^H                      matiuD  (if  llie.  419 

^^^H 
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^M                lIcbRi.  371] 

tiirUtmccs  jinj  Uytcrasio  proccMcs,       H 

^1                Kcraiuci,  m;J2.  »3a 
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^H                Htifinr'H  faniipl  tur  Rnccnata,  SIT 
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Hy<Ir.>p*l.1w.  34».  331,  3SS                 ^^^H 

^H                UcTiiK^'CiLru.i.  upfunilufl  with   ulBBl-ic 

H)iln)]Hilhy  in  the  Uiddle  AgM^  SU^^^H 

^M                HciMl«r,  IIM  ;  liln  r.mdio  tor  tntcttin:, 

^^^B 

11,1  'ln-ip.'ttli}'.  tli«mat)ioilot,  491  et  attf.      B 
tlj'liullivrnpiMiticMil  'iii«thwlii:  mii-       H 

^^                    It;  h'ucram,  191 

^1              llplmonto,  van.  thr.  324 

coiifli-'siivp  bydrifttic  method,  SS9-       H 

^1                lliTiikL-.  112,  I4G,  149 

r><>3 ;  nntlplilo|[iil.lR   metliod,  SIB-       H 

^H 

BTO;  aiilitiyreUcni-^KiwI,  670-r.*J:       1 

^H                lli^nicius,  Fuundtt  of  Olympic  Kuiiieii, 

OumbiDiHl  ueltiod,  SHO-bOS  ;  Iluxion           1 

■ 

tut  a   cumtivi!    nwtbod.    GKij-nHt);        U 

^1                HuKxiurl.  Glllnbert  d',  3BT.  »<tS 

gnnoml  mf^thLal.  SAO-AGli                          H 

^H                Hfrruianii,  13 

IIyilrulb<?rni>i.'ulio«  Hnd    (liit    '  pbyM-       H 
ciaiis  of  Nnluro.'  Sia-JITS;  hulotjr       ■ 

^M                Utmaioat;  31 

^^              Rctodotiu,  a  1 3.  D 1 7 

d(,  31I.!1T2:  lullacnac  or,  on   ctr-        H 

^B                Kttrpci  loniiuraiis  aftor  walor  caron. 

i^iilafory    illarurbaiiee*,    S57,    6^8 ;        H 

■                    SS4 

litoratiin.*   of.   3T^t-SiU;    of    luc*l       ■ 

^H                Itcipin.  3B4,  SQ* 

liypcntniia.  snS.  n.'iS:  phjiiiolOKleiil        H 

^H                Hcru^.  47 

liBiiU   tif.  3T3;  Cochnoloju  of,  460-        H 

^H                 H^yilrii.  ttcrinann  van  ilor.  31i4 

r,t,g                                                 ■ 

^M                lIcynmiiM.  374.  1.'.3.  ft03 

tlyp«ni*iiiiii,  sfter    nuii'tniu    in    oold       H 

^1                   IlicMIiymUi  Menniriulin.  20 

stimalniion,    :tni :    ol    tliR    Itrm-,       H 

^1                 lllldnniu.  KnhriclnH,  lU(i,S^l 

hydrinttcA    In,    G»1,    B3.f;  of    Ibu       H 

^1                 Ilililcii)<niui),.l:)ti 

lunjn.iili3iu)>i>oiu|;in.4Sg;  of  pelvic       H 

^1               Bip  tntb  (hisioriinl,  337,  3S7),  tee 

ui^iiH.  inlluvnct^  of  water- dTinkinf[       H 

^H                    altc  XitR  bath* 

on,  -loU:  ■hampiMiniir  id.  1H2                    H 

^H                Hip  Joint,   conicmlljU  (llnlooalion  of. 

llypcniinilniitioii  (ortlxjr&pvulical  pur-       H 

H                    l£l 

pwtra.  fiSa.iSg                                      ■ 

^^^         UippucmtKi.  li.  17.  31.  2S.  180,  210, 

tlypcimitbcsiu.  mecluinieal  Influmca       H 

^^^^              217.  S4<l,    31H,  314.  3I<1-£I»,  321, 

on,  4  41)                                                       ■ 

^^V            »3.1. 3:^7 

HypHrxiiiiiulalion   by   thFTnud   iDltii*       H 

^                Hirwht i.  3K7.  380. 365 

vncvs.  383                                                          ■ 

H               IlirKhlRl,].  1...  113 

Hypertr»pbl<-3      nf    ;inrcnchfRuiloii*      ^| 

^1                 lllrlz,  370 

ori^iiUH,  douclie  lu,  473                             ^^ 

^H                 IliHliiry    of  liydrut LKtnl]iinitiC8,  311- 
^1                Hoflioa&n,  Friodrlrh,  2S,  :t2!i,  313 

H 

i     f[T<'rUi.>f.3»7;  poultioM  to  Spb^^^l 

^H                 Kolmca-f^iiilu,  Hi 

^1                Uumur,  313 

039.  A8S;  prevention  of  tncttingq^^^H 

lOS;  Mrokbg  «!tli  piece*  ot,  326. 

S«l 
lee  bags,  Chapman'a,  338 
Iclcnu.  tdte.t  wiLtcr  ciuw,  SSC  ;  ene- 

nvMii  ill,  3lil 
Miusfiiunsy    ni^iti^t     wat«:T    cutt«, 

Impolonoo,  pivchcophore  in,  &I  I ;  lit* 
bJtIh  in,  £li> 

inountiiienou  of  arioe,  psyuhropliarB 
in.  Ml 

Imtlcatlona  for,  Kbdnmliml  b«nd> 
ago,  8SS ;  Miu  buiilaira.  ^KS ; 
douobe*.  47Si  ilmoin);  A  la  lon- 
fpMxc,  SB8,  MO ;  dn'  pi^K  >*» : 
«iMiinaU.  64S  i  Toot  tatlu^  fiU ; 
bBmorrliotdal  banrlage,  ASA;  IiaII- 
batbu.  4iie:  banil  tnths,  IHM.  OflS; 
tea  b>m«,  RDR:  Iok  bandage,  696: 
rvfri|(V(Vtiou.  ASS ;  thampiKiing, 
«8:j;  loinpcrrd  siti  bathK.  All; 
thotacie  comprovcs,  Mti  truncal 
oomprMMM,  S!ti ;  ic«t  pock,  4t)S : 
irW«  balh«,  469 

IndiffpTPDM,  point  uf,  874 

ItKlltleiiint  tcmprrotnTc*,  8H1 

liillainiiiatiotM.)(ciionnf  oaliton,4IS! 
tnatmont  of,  OM-STO 

InlUiiiaM>or)r  proeeww.  cliroalc,  tfce 
doucha  tn,  4  73 

lalluHnce  uf  lieat  and  colil  on  parta 
WDtnl  to  point  of  applioation, 
3Hil  1  DD  poru  pcriplicmi  to  poiut 
of  application,  HR6;  tm  pnilpfat-ral 
nenv  eclioicit,  37  T 

Iniit-Tvatioii.  influtrncv  of  (liv  douohu 
on,  *Tl'.  4'3;  influence  ol  tcwpeta- 
tuiooii,  H7t,  371 

Iu>i'rc)iungiiotcumtit#,3S0i  otgaM*, 

Int^trtNictal  neuralgia,  ISO 
liitvnuitlcfit  f««i^r,  eOUajtm  In,  S3>l 
Inietnal  dcntngcmirut  of  knre  joint, 

SG3 
Iut«i>tiB«l    CAlftrrh,   nhanipooliw   In, 

4Sli  BUbatli  in,  filO 
Intcitinal  hmaaanbagva,  trnocftl  torn- 

pcaMMin,UI 
■■IWtinaKaflamnial  ion*,  Ina  Deal  com- 

FKMW  in,  Ml 
IntnMliMl  IrrigatlOTUi.  S47 ;  'a  maitt, 

S4S 
laUMiMtl  pNWaliii^iiinanm  of  o>ld 

d;a<er>  on  the,  r>i; ;  inHiwiicQ  at 

Ibonaal  ftlmull  on  tba,  416 ;  Inlla- 

«ac»   ot    watM-diinkinf;   on    Uic>, 

4&» 
loiMtliiBl  MciftloA,  MtiDnlatliiD   ot 


tbe,  nfiS ;  under  Ibermnl  inilnoDcn, 

4IC 
Intmtiual  tluggtthnesa;  encmnla  In 

M9:  toot  bath  in,  CI6 
lolroductlon    to    liydrotturraueutiui, 

27S-3T7 
Inin.  cutme  of.  (tOi 
Irrigating  eaa  tot  enrmatB,  B47 
Imk  t>cn  SoUltiian,  319 
Italy  ami  tbir  Bviuiinaiicv,  331 
Ifemoi*.  d'.  IS  I 


JACKSON,  Mae 
JiLTubKii.  :tui> 

Jahi).  Krinlrlch  I.urlir^  3S,  33 

J  ft  il»iK'li>\  470 

JoFig.  ISA,  £00 

Johnson.  3I>7,  3fitt.  4H9,  491 

Joint  InllAiiKiiaitliiii  Ma  cautie  of  4e- 

fonuity.  70  ;  chronic.  SV,  Kl 
Jurai^  A.,  Iu7 
jarKCMUi.  a»l,  833,  3A9,  363.  S6T. 

869.454 


KATRS'RAMP-R    Intlltntioii,   S6S, 
•Jfi7 
Krith,  31 
Kelp,  srm 
Kopipenllck.  3T0  i  hiti  oooliiw  aotind, 

Kir«iefl,  43S 

KiMdi.  G44 

Klcnkx,  S6T 

Klux.  369 

Klumpp  (Slultgnrt),  34 

Knradinit,  447 

K-K:h,  SIO 

Kolbany,  33S 

BSnig.  33ft,  360 

Komiaiiii,  113 

KretH^  374.  4611,  fiOa 

KriegcT,  Ha,  493 

Kril]i«r,  331 

Krull.  H» 

Kuslcr,  V3G 

RBMDait1,MS 

■ETphoai*.  aniTMiaa  tn,  331 ;  origio 
ol^  3D9:  pwbological  anatomj  of, 
910,  ail ;  pnmaTc  VU ;  Mpputting 
araiaratn*  tor.  389-933 ;  licalnenl 
of.  I9ft-33! 

En>tio-«l(olM«Ii,  I4G 

LACOBBtfiRR.3G3 
I^CUDCC,  840 


did 
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Idfond,  187 

laumi.  27  L 

Lamarck,  111 

lAD<1oe,  366 

La  Roche,  49S 

Laryngilia,    cooling    compresses    in, 

B21 
Laschbicwibxih,  366,  420 
loasar,  210 
Latoiir,  .155 
Idiiuler  Itrunton,  627 
I.aure,  ^76 

lAvoisier,  Slit,  337,  341 
Lnws,  for  the  action  oF  cutnncoiis 
stimuli,  3'J2 :  for  the  action  of  Uipr- 
ninl  atiiimli,  379;  Naanlnun'^il,  392 
Lo  Urau,  XVA 
LcgikUois.  40S 
Leg  banilag^,  R16 
LegiBud,  3.']  4 
Lehmann,  iB9 
Leigh,  Madame,  2Q7 
Iiemonier,  442 
Lcroy,  358 
Lcrsch,  364 

I.eucoiTh(en,  aitz  hath  in.  /ilO.  612 
Lcvochcr  'Ic  ta  Fciitric,  1 18,  ISl.  192 
Leyilen,  3fi0,  3fi7,  47S 
Lichtenberg,  339 
I.ichtenfets,  4.'i:l 
Licl>cnsteiii  Congrciis,  355 
Liedheclc.  38 

Life  of  uttiletes,  20-22,  4«,  40 
Ling,  I'eter  Heinrik,  37-40 
LisUjn,  50 
Litemtuie  of  liyilrolherapcatics,  278- 

310 
Little,  138,  176,  187 
Liver,  hyjwra^mia  of  the,  abdominal 

bniidiL^  in,  634  ;  enemnta  in,  649  ; 

half-liath  in,  4fi6  ;  sitz  Imlli  in,  510  ; 

truncal  comprcMSpa  in,  B;tl 
Lorjil   thermal  ellccts,  suiuiDary  of, 

415 
Ixicke,  John,  on  frymiiaslicn,  30 
Loclcjaw,  104 
Irf)mharrl.  334,  33E,  3fi7 
Loiuie,  gj'm  nautili  lie  mfdicale,  36 
Ijongiieite,   dreasinj;  i\  la,   636,  560, 

661 
Lonsdale,  18T 
Lordosis  (aiiturior curvature  of  spine), 

114,  120,  121;  from  congfenilnl  dis- 

looution    of     (lie     lii[>-joiiit,    1^4; 

from    contractiim,    123 ;   from   in- 

linmniHtinn    of   tlic  hip-joint.  I2u; 

from    paralysis    and     atrophy    of 


HAS 

tho  ransclea  of  the  trunk.  122,  123 ; 

from  tilting  of  the  pelvis,  124 
Ix)rinscr,  34,  197,  198 
I^nis,  34 1 

Lubanski,  :15I,  356,  357,  3S9 
Lucus,  325 
Ludwi^.  451 
Lumbago,  2'>0 
Lumbar  skoUosis,  164,  IGS 
Lung. con^^ostioDs  of  the,  sitzbath  in, 

610 
Lung,  hypermmiftof  the, refrigerating 

thoracic  comprcssca  in,  626;  sham- 
pooing in,  483 
Liilhcr  on  gymnastiot,  25 
Luiatioos,  of  Ihe  vertebral  column, 

209;   in  consequence  of  incruaaeil 

niuHCular  action.  48 
Lymph, secretion  uf,  under  mecluuiical 

stimulation,  4G1 


MAAS,  23S 
Maclean.  336 

Miigendie,  340,  355,  45G 

Maigiot,  603 

Maimonides.  319 

Haltro  Doublet,  322 

Halaria,  the  ilnuclie  io,  473 

Malebouche,  267 

Malformation,  53 

Mnlgaigne,  9:i,  177,  178 

Malpighi,  3:i7 

Malum  coxa;.  89 

Malum  Potlii.  210 

Mantegazzo,  363 

Many-tailed  bondage.  637 

MarchetUa,  327 

Marcy'a  sphj'gmngraph,  365 

Marstuiil-IIall,  261 

Martcau,  1133,  447 

Martin,  251 

Massage,  17,667-600;  etymology,  42  ; 
ciclniied  by  venous  inllammationa 
(phlebitis,  thromhosifl,  Ac),  43; 
for  chorea,  268-271  ;  for  chronic 
constipalion,  &c.,  261;  for  heart 
<li<iea£c  ami  chronic  lung  disease, 
268,  2S!I ;  for  h}-steria,  271 ;  for 
migraine,  neuralgia,  scrivener's 
palsy,  263,  264 ;  for  muscular 
IBtraJysis,  272;  for  nervous  asthma, 
263;  for  overcoming  spastic  mu$cn- 
lar  contraoiion,  253;  for  removal 
of  joint  distortions,  351,  25S ;  for 
Btutfcring,  26«,  267 ;  history  of, 
41,   42;    in   treatment  of    inUam- 
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^^^^^^^^^             KU 

MOD                                              H 

^1              maliciii.  317;  iu  am  tor  nthn  linn 

lett  btic*,  R3S:  ilmHinjc  !i  t>  Ion-            H 

^P                217  ;  klniln  of.  SSI :  Utoaenin^  nr)- 

vucltti,  S30:  ilry  paokine,  498:  H 
vibuw    bntli.    Ii04  :  cneuain.  !H<\            H 

^^                 hp»iot"<,  Ai",,  314.  B5S;  mctliixl  of, 

147:  fool  hntti.  SIS;  IminnrrlioliUl            ^M 

13,  H  ;  of  irn>')ii'MMi"  Imrnl-i,  217  ; 

>Rin<lni.'«,  131;  hulf'lialli,  4'i:ir  IuuhI              ■ 

of  ihr  uionia  by  Thure  iinmdt,  3i8. 

bsMi,  S04 :  bcNiiing  cvphiiliu  mm-  ^t 
prcBCs.  1>2I  :  Komperttiok'c  Mand,            H 

.■w^f  Gytimnahc* 

Mnswiir,  t3.  4.1 

fi46 ;  l<K   handaitOi   S!"'  <  noniplial            ^M 

MiuRnnnn,  32.  38 

talti,  a03 ;  rudal  ur  tuvinal  «oi>lini;            H 

MnlhlRu'n  (?ulnu«,  3<S 

bladder.  Gtii :  rcfiiinmitlng  Hmnd          ^M 

M.i)'ow,  138 

or  ptjvhropharo.  ulii;  khampoiMci)!,     ^^^| 

U«rluiijir»l  iivtion,  of  enoDMts,  R(7; 

478;  ahowtprlxihit  onliiuchm,  470;     ^^^| 

ci  water,  (IC;  of  walor-ilriukin^r. 

nil  lHilfi(lup  bath).  SiU ;  itentn  box     ^^^| 

4n:t 

baiha,  49* ;   thoracic  oompmiHw,    ^^^^ 

^[ncli^Lnii^l  KTinnHMlim.  41 

63S:  trancid  oorapraMMi,  &H0 :  wet.     ^^^| 

Mpdii-tiiii  ll^miuisliisi.  8S 

packioit.  4147;  whi'lv  Kttli,  4el                   S 

Mnlioiciiil  apptimiion  at  wutn  in  Ihe 

Methods,  oomliined  hjrfrintic,  in  ano-      ^^B 

iildm  tiiiii9,  Ih<r,3ll-3I9 

□ulloof  metnbabim.  riiil,t;a2:  )n     ^^^| 

Mollut.  181 

livdRrmia,   590;  in    syjihlliH,    603.    ^^H 

Mcniogitiii.  n,-&(eiraU  bnlh  iu.  408 

601                                                                  ^^H 

McninKiUn  tubcrcalodn  fuid  Mtubto- 

Mcllionnme,  2r>7                                        ^^^H 

»)iliifili«,  Rl 

MeirKin.  tin  bnth  In.  SIS                        ^^H 

H«nnel,  fxtciiflori  appontns.  7B 

Mclrorrhaiiia.    Cawlini;    blaihlor    In,           ^M 

UcnonhMsU.  prufmi?,  liubaUi  OMitflk 

S1.1;  hot  aiipticnlioDB  lo  liieipinii      ^^^| 

Indlulcd,  Sia 

tn,  S39 ;  pnulvR,  ei>ld  ilU  b«lh  in,     ^^^M 

UvQMmal  colic  (tti  tiath  In,  511; 

SIO:  profiue,  ixxitra-Iiidicatlons  t«    ^^^| 

Umiad  oompreMea  in.  S3 1 
UmMraal  inaumiiiA.«ita  bath  in.  Stl 

Ml*  bath  in,  SIO                                    ^^H 

MBftr,  n..  ii:;.  its                         ^^H 

)l«ai*trnail'ton,     anomnllM     nf,     loh 

Mv^nr.  J^  43                                       ^^^H 

|Miu1li(-Ri   to  >|)in«   in,    S39i    S88; 

MichaeliH.  17S.  338                                   ^^M 

anomalies  of.  trunc»lcoBi|iwww  in. 

MteltelotU.  338                                          ^^H 

SSI  i  anwt  of.  Mx  bnth   in.  SIA : 

Uijtrnine,  heating  cephalic  coMtumi           ^| 

urofuMv  MTO  tanlkK*  [n,  u3A ;  pro- 
nM^  hot  iuiplirkUoB«  lo  •pin*  In, 

in.  533                                                           ^ 

llikiilicx.  tV,  I3J.  339                              ^^H 

SM 

Militnry  cxeteiies.  ii                              ^^^H 

]il«ii«r>1.  ctktiilica  of  carie*,  310-317 

Milk  cure*,  OUl                                               ^^^H 

M<'riTiiHftll«,  fil 

Milly.  183                                                  ^^H 

Mfty,  138 

Uittermnkr,  SS8                                       ^^^| 

Mcamrr.  S<3 

Modem  nclcntllle   hydtiMhcmpentle*^           ^M 

Mct^tHillHin    (tiMOB  chaajre),   419; 

■ 

iirCiuri  of  hntt  imil  oolil  un,  433- 

U<w)iiii  upcnuidi  of,  the  nbdoniiaal            ^M 

431:    lilt*I    effrct*    of    b»llu    on. 

bond^CO.  ft33 ;  the  oblarion,  tTT  ;            H 

431;  DDomnlleii  of.  tlic  sBtcr  euro 

tb«<  anil  l*ndaff«,  633;  «orvk3d«as-           ■ 

ill,  438,  mil.  aH;   >n   [«w>r,  &83 ; 

pTMa».  Its  i  cooHag  thonuiteooitt-          H 

ill    prufati!     Bwc&liiis.    44S :    in- 
flneaca    of    diy   pocUng  on,   iV9, 

prciaca,C9(t:  lhe<laiKtH*nr«b«Rr           H 

halhi,  171 :  dmitlng  A  U»  lon|[nn(to,            H 

fi02;  tnllnniiRc  of   tho  irtiol«  hoih 

B37;  dry   |>u>-k[Dit,   49R:  ih«  «r«-            ■ 

on.4CtU470:    iitdomop  o(  t1i»niMl 

mftto.  Ml ;  rieilant  n>lil  upfilica-            H 

niinaU  00.410.  411.  lis.  417.133. 

tknw,  SM;  plbDW   baih.   CM:  th«           ■ 

434;  Intaanoe  of  vet   jacklntr  on. 

niironDd<>nclM.47fi;  foot  both.  613;    ^^H 

491,  496i     nadn   vniiT'drioUog, 

hvmoiTlKiidalbanihMn^S;  Itw  iMlf-    ^^^| 

4S8 

bMh.t«7:hMklb<mi.  S01:h<«tiiV   ^^H 

UcUind  of  w)lHlni•totIllt^  npplj-inic. 

(vpbnlle  nonpNMM,  SSI  ;  ica  bam   ^^^| 

'                      or  luinc  tli»,  ablation,  476 ;  aIhIii- 

838;    E>>nii>«r(lid[*a    mmni,    S44 ;   ^^H 

^^                minal  bMnUire.  S3S;  uiBbao^v^ 

Itg  tmdtipo,   S3S:   the   occipitiil          V 

^H                AM  1  Atxpemr"*  cnolInK  ii|ipaMnM, 
^H                X43:  crptuIinoDiniimiM.SIfliMr- 

iMh,  MO;  p(}icbmiihorci,ftll.  613:           B 

rrfriifvraiinK  cvphidie  o-mipmnm,           H 

^B                  vital  OOMimiMin,  ASf;  CI«plDdll1i 

Blt>:  ilumpooing.   tSi>:  nU  faatb.         ^M 

H       CIS            ^^W                      ^^^^^^^^^H 

^^^^                                         MOX                                                                        PAU                                ^^^1 

^^^H          Mfiiitnin  bm  bBtIui,4{i;:  mlaiu- 

l>lncA  iMirrcnl   In  mlalion  10^  S91         H 

^^^^B           lmtinKlt>uradvucinipraM,^ST!  ihtr- 

Itm  iloiii^hc  in,  4T3  ;  liwUng  cmn-       ^M 

^^^^M          nudaodmoobanicol  iaHneiicin  upon 

[fftKUfii  in.  033;  mcclMiiiaU  Inllu-        H 

^^^^B           IbB    OT]CuiiKn<    HT^^-lfiS :    tronnkl 

cnccon,4t9                                         ^ 

^^^^1           oompKMM.  1(30;  wel  p>ckin|{,  11*:^ ; 
^^^V          whole  both.  407 

NIchnl.  310                                                    ■ 

NioolMiloni.  144                                      ^^^H 

^             MtmafTtt.aSG.  8tiO 

:<icm<-yi!r.  P..  U-ll                              ^^H 

^H                MuntAljtiip  (in  icvmnnatliu,  30 

Nilr.  the,  31:;,  32*                         ^^H 

^H               UuqcaKiii.  133.  'lH8.  I.^3,  ISO 

.Nliw<'ii,36S 

^H               Houngc'il,  v..  13,  Stu 

NitroKun,    ciGrrtion   of,    In    prafan 

^H                ]iI(iai:lle-Mn«i'lK<r.  v.,  2^9 

>w(3itiiit(.  44Ci  nndor  tboniMl   tn- 

^H               MtuliT.  MO,  4A3 

lluc^niMii.  43H 

^H            Mow.  arf^ 

Nocturnal  «iiiutdoii«,  oeduita)  bub  in. 

^H               Movnbli!  iloDchp-.  the.  171 

A04 

^H               MovinnionU.  [iniwlvc  nnd  active,  tC,  t7 

KogiiH.  33S 

^1                MUlk>r.  33B,  446 

Mixnml  toil)]  M<ral  lire,  40D.  13S 

^H                Mllncli,duiicalBlBl'uiUocoIciiri(SB,8IS 

Nuok,  101.  100 

^1                Munk,  a70 

NutriiioD.  ciTixit'  of  Khaiii|yinln|[  no, 

H              Miirrr,  »n7 

i»i 

^H                Musa.  AnUjnius.  316 

Nycup'o  comet,  198 

^H                Uuiwlcs.  hi'nr  fotmiitioii  in  Ihc,  417, 

^H                      4S8-t:lO;  liypnni'iiikn  at  lUf.,  m  loiW 

^H                   iirttiKvnilioii,  414.  41T 

r|ltK.t<nT,   437,   438;    wid    nbole 
V    bath   in.   470:   diy   packing  In, 

^1                MnncuW  i»wcr,  VO 

^H                Muii^nlnrlly.  intlnciicc  of  tho  doudie 

.iO;i :  brnl  Dbilrnctinnl  in.  437,  438 

^1 

(lc>!ltjllnl  l>at)i.  m>,  IMi 

^H                Mj-utumiu  rluu^tii'livuni;,  1*7 

Ch^t^ipiiiil  ilmiutiv.  (liiniciriaul)  349 

^1                Myliu*,  aStI 

Ourid,  343.  3G0 

^H 

Omlrrli^n,  34>l 

(>)f>iijn.  Ali^xHcdCT,  64.  6S 

H                'VrXllKLR.  F.  C,  &7.  MB 

Uilin^-.  in  prcpunrloti  for  gtunoi,  fi. 

11,  IC                                                 ^H 

^H                Nusal  ivilHrcli.  ulironiu.liimUiig  ccj^lia- 

ttliKf'iuia.  n02                                       ^^^1 

^1                    lie  Roinprc«va  in,  M'2 

Qllict'B  kw,  »».  101                              ^^H 

^M                  .N;l«<'.  4'>i>.  4511 

Opponhoim,  Ilcrmiinii,  16                    ^^^H 

^H                Niitrirr's  ii)i,\'>ti-iiLu»,  357,  860 

OriliopiuilicH.  AS                                    ^^^H 

^H               Kaumimii.  3Si.  SU 

OmhIu  1b6uri<'.  ISS                                ^^^| 

^H                Nnunvn.  (l(ili-3fiH 

OMocK'tiiBin.                                            ^^^^1 

^H                N^xlli!  (luiiclio.  474 

0M<^o^1Htnl'lH.  06                                   ^^^H 

H                     N«lHtOU.SI0 

(.l^lKOiiiyL'litiH.  87                                  ^^^H 

^H                NciiCnnu'K  girdlc!.  G32 

Osti-utuiuy,  ii-A-e\  6s                    ^^^M 

^H                Ni>rvii,   thn   ii)ilniifhMic-.  inlliionRn  of 

Ostciloh.  3;i)                                    ^^^1 

^H                    tliH  uold  siu  buUi  uu,  606  ;  »w:t  [on 

^^^1 

H                    of,  30» 

OtbieiunloiDU.  13                                          ^H 

^^^^         N«Tvo  Dttmnlnlloa.  thnnnnl,  430:  in- 

Ovnriiin  uffRDilnni,  uta  lath  In,  Bl>           H 

^^^^L            ctciuihI.  48'J;  InrliinTicv  of,  on  li«&t 

Ovid.  1.13                                                        ■ 

^^^f            production.  420, 1!I0 

(Jxalicualddiittbtiuff,  wktercDn>in,4S3         H 

^^^^^         NorvDiiH  >)iicin.  intluRiicc  nf  the  Mb- 

^M 

^H^                     dumiiuil    IjAiiilaji!!'  on  Lhi>,  S:t.1 ;  In- 

^M 

^^^^H^           Ancnoe  oC  Uic  iluticlii.'  on  tin-.  473  ; 

|)A('K1KG,  i-1iu]iK«'LS03:  cooiiilvti!,        H 
1     4NS:    dn*.    les;    putin).  488,       ■ 

^^^^B         InllDctiMof  drypookirifinn  thp.  siUi 

^^^^H          ialltivnoe  <>(  tliv  fimi  l>ulli  on  ilio. 

hca ;  wrt,  4H7.  sua                     ^^M 

^^^^H           Git :  iiillueoiw  of  tbetiuMi  sLiiiiuli 

hi»li:ilriui,  3U.  360.  370                     ^^H 

^^^^P          DQihD,37>'>~377:  inllvK^cRof  trnDcnl 

Pivdotribvi.      IS                                  ^^^H 

^^f                    comiinvgii'i-    oil  Itiv,  5X();  \nHmnaf 

I'lmrTNtinn.  10.  1 1                                 ^^^H 

^M                      o!  wet  piK^kitig  oil  lhF,4',K>-4il3.  4!1B 

r^truoelMiiK, 't'li<H.>|>htnfitu«,333,.13S,Sl|^^H 

^H               Nciiiiinnii.  4U,  41 

PiimljiiM  and  [nrmw  of  blad'li'r  •D^^^^B 

^H               KriinalKio  iiironioDH,  nllnratlnn  of  th« 

icctiim.  '•!  1                                               ^1 

^                                                              1 

^^^^^^^^^^^            ISDSX.                    ^^^                      1 

^^^^^^^       m                                         "«.                         1 

H           Itimlniit,  cold  Tnttr  in,  (hlatoriMl) 
■              B39;   In   PMt'i  kyphonii.  336;  of 

PtMlion  BbdominiJij,   talf-balli  in,           1 

460                                                            ■ 

H              a^nal  niooclM  tu  ciiiUlli'Kxl,  81 ; 

Pli!t,tij^ni(Winph(hi«MricaI,  371),3S7,             ■ 

■^              tTCKlmeat  of.  ?3C 

103.  SOS                                                            ■ 

PBmljrtio  defoniiitiM,  t:i.  SO 

Flpuriny.  atimulntiDg    oonpiHieii  in,            H 

I'M*.  AmbTobr,  32:.  331 

S:i9                                                                   J 

rnrtiul  bntli*.  iSH,  SOS 

Piitit,  360.  ses                                ^^M 

l^clmiio.  249 

Plulan'h,  11.  19                                          ^^M 

l-niiluaor  .V4(lna.  3IH 

Pncumtmia.    ■timalntlos  oomprcsMM     ^^V 

Pi-ulioouliiaiiiiii.  lOiP 

in,  &S9                                                             ■ 

Polotlv'a  (loncl,  iii8 

PollnlioaB,  Ihe  wm  bttnila^  iu,  S3S ;      ^^^| 

I'cDUUilen,  11. 13 

tl»  oodpiUl    balh    in,  SOI ;    the     ^^1 
Ell.  610                                                       1 

l^)rcas*lon,  GST 

Perer.  S34.  S3A.  357 

PcriHtitii,  87 

FulyuihriUs  theumatica.  coUl-vraler     ^^M 

Periproetitb.    AtipiTKrt's    ttppnTnlm 

traitinpnt  ot.  1113                                   ^^H 

Id,  M4:  Miltlnilli  in,  Ml 

Poraain.  333                                          ^^H 

PBritOMBl  exuJnlitint,  Iruiical  cuoi- 

Poivjptiilic  felt.  S06                                         ^^M 

preww  Id,  6^1 

foit\   kT!,hu>u.  111.  133,  307,  31%             ■ 

Pciilonttlti,    Irunml    cainjireuca    In. 

:;.'ii-::H                                                     1 

SSI 

Puuldl.  360                                                           1 

pNiurcthrili*.  litz  faalh  in,  &I  1 

Paaltic».  116;    loc,  397,  838.  i»»;            M 

I^rlximn.  11.  12 

npoar,  633,  bit,  G62                                   ^^H 

IVn[>iistioii,  iHluun  of.  i<3 

pRMordiiiga,  <l««ply  suoli,  IW,  1 10         ^^H 

Pentiilow.  33 

Pranu,  138                                                  ^H 

FietcraM).  34I.318.3C1 

Prciw.  3S«,  163                                           ^^1 

Peill,!!)!! 

Prejwllo*  Mkloci  tiia  doaclie^  47S          ^^| 
PnMiw.«77                                                 ■ 

PtPUi.  3S9.  3ftO.  489 

P«Ul««e,  43.  41 

PMrni  V^hBt  on  BTmnMtie*,  IC 

PriMMiiU.    VinoHH.    313-361,   303,           M 

366,  463. 161.  t6.<»,  4»S                                   ■ 

PettMiknror.  M9,  409 

PlIcamJtiM  mnthotl,  368.  369                            H 

Pfmfur,  3S0 

NcwniitUn    slimulant    oumprtsirs.             ■ 

l-ailgct.SCT.acH.  371.433 

SIT  ;  nvfatiiig  prcM.  497, 199                         fl 

Phi^igiiU,    nfriKnatinK    cerHml 

PriaMlBj.SlI                                               ^^1 

OoinpnMM  tn,  SS4 

Pnmnxo,  mMjiiwUI.  S49                          ^^^| 

Phl«vnKnu.  aftvr  water  onra.  BM ; 

PniM  «r»teiii,  233                                   ^^ 

dboT  Ulh  in,  £01 

Pkm|mi  Alplniu^  SS4 

Phlhtalciil    iihanonuma    afUir    wttft 

Fratui*,  InAuDnaUnn  of  (be,  eMlInf; 

cotv.  469 

bIwU«r  in,  6*3i.  616 :  aiu  tatb  in. 

Plithids,  thonoio  «»nipi«au9  in,  CM 

Ell 

I'hyiilckl  thimraj  aRllciui.  407 

Pitxtatarrboa,  »lli  b»Ui  In.  610 

PbysiclMa  of  natni*,  341.  3(3-3Al, 

PrultcUvu  apittiwliu   ot    Ibe    bodj. 

sat,  360 

agaiiut  gHieia)  rcM^ratkHi,  417; 

Plal  ^Miii^i  olMTVBtlcina  on  U>e,  U)Q 

MalMtoftfLbMllnc.  113.  413 

Phtro  TnaaJ^nuo,  SH 

PMwkmohrlaM*.  3M 

Pills*,  sbdonioal    buids^  in,   &3I ; 

n7(liralut*a.3l6.S17 

AUMtB«i^i  appaauta  in,  S44:  *lu 
bath   In.  nil.  Bit;  bamorboItU 

hjehtophorc.  tbe   (htMoriRal.  9T0), 

610 

buidaj^  in,  fiSS 

PnlnotiaiT  ouarrti.   ihunpuotnc    In, 

U.            Piiiol.  331 

183 

■           Pinna,  371) 

Vmht  trotinoncf,  IndiMnoc  of  idtan- 

■           PliinT.  4: 

poolnic  un  lb«k  181 :    mHotnce  ot 

■           Pf«aiiiit\  33i 

Uieraial  cirianeou  «iuiiili  on  thr. 

^^^    ntMdwf(.S10.  Ml 

SSO-SftSi  tnflimioi)  ot  watof->lrtnk- 

^^^K  PlaBOin  incllnittUBi.  18X 

ln(t  on  lli«i,16X  466;  iadBeuaj  ot 

^^B  PlMo^  II,  IS,  18.J0 

^^^  neiunfm.  3Uw  37li.  181 

^ 
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QPANTrrATIVK  ESTIMATION  ot 
beat  loss,  418 


RABBITS,  experimenls  on,  40O-4Oa 
Kankc,  10i> 

Rapou,  198 

BauGlifus9,  335 

BrtvBtoti,  36'i 

Ravenstein.  M 

Keaction,  378,  330,  4H,  465,  468,  495, 
AM,  iiu2  ;  excessive,  Iil>3  ;  inCODi- 
plcto,  uS3 ;  in  tho  eiti  bath,  507, 
509 

Roactionarj  determiDatlon,  391,  507, 
r>GB 

Reber,  3S6 

Beboiiteur,  43 

Hfcamier,  3C2 

Bectum,  cooling  bladder  For  the,  644 ; 
taking  temperatures  in  the,  464 

Rclicx  actions  of  tbermal  infloeDceH, 
391 

Reflex  points,  562.  QG5 

Itellcx  stimuius,  thermal,  5G2,  58G 

Refrigerating  apporata,  4G2 

Hc£ri(5eratiun,  after  efFccIa  of,  Bfl4- 
56G;  general,  417;  local,  414,515, 
560 ;  peripheral,  525 

Re:>orptiun,  tee  Absorption 

Respiration,  infiaeTice  of  sbampooinif 
on,  481 ;  iiitiuence  of  tlieimal  cuta- 
neous stimuli  on.  396  ;  inllaence  of 
wet  jwicking  on,  4f9,  490 

RetnislasiBt  congestion,  391 ;  cold 
compresses  against,  3111  ;  fortify- 
ing oi^ns  against,  3!ll,  4G3,  479, 
SO-) ;  in  the  fiHit  t>alb.  513  ;  in  the 
lialf-ljalh,  463  ;  in  Uie  sitz  bath, 
605 

Retroslasial  hyperemia,  390 

Beusti.  339,  341 

Kovunliii'.s  transplantation,  79 

Revulsive  aclion,  44i>,  513,  562,  588 

Rcrukive  inethoil,  llic.  406 

llcwarmii^  after  heat  abslraction, 
465,  491,  49G,  3,'>2,  579 

Rcyher,  73 

Rhabilleiir.  42 

Rhaies,  319 

Rheumatic  affections,  after  dry  cold 
applications,  519;  dry  packing  in, 
502  ;  heating  compresses  in,  522  ; 
interchange  of  carreots  in  relation 
to.  391 

r.ichnrciiHin,  620 

Kicbicr,  3G1.3G1 

Rickets,  59,  6G 


BCR 

Riding,  7,  15,  5t 

Riedlin,  Vitna,  329 

Riegel,  309 

Riff.  Gnaltherua,  323 

Itigor,  431 ;  late  or  so-called  'sieennd,' 

427,  431,  469,  485;  shampooing  iii, 

4«5 
Ring-fighting,  10,  13 
Ringseis,  341 
BiMoli,  60 
Rohden.  364,  638 
Rohrig,  394,  433,  440-442,  4*4,  453. 

459,  490,  62S,  518 
Rokitansky,  348 
RoKChlauh,  .'tsa,  341 
Rosent>crg,  369 
Rosenthal,  365,  3R0,  449 
Roscr,  67,  88,  106,  238 
Rotation  of  vertebral  column,  129 
Rothstein,  Hugo,  40,  41 
Ron,  Ue,  38 
Ronsing  effect,  3TS 
Rousseau,  30 
Roux,  177 

Rowing,  52,  259,  2G0 
Rubbing,  7,  16,  17,  29,  42,  3!4,  316, 

448 
Rudanofsky,  378 
Kumpf,  377 
Rust,  176,  228,  343 


S.VBATIKR.  131 
Sahuiann,  31 
Samuel,  409,  41G,  429,  563 
Sanger,  32G,  327,  342 
Saiitorio  Santoro,  327 
Sartorius,  175 

'  Satiety  by  the  water  core,'  469,  5S-I 
Savarj-,  43 
Savonarola,  321 
Sayre,   138,  192,  201,  203,  204,  200, 

231 
Scamnnm  o(  Hippocrates,  180 
Scanioni,  364 
Scarpa,  54 
Scharlau,  359.  3G0 
SchatE.  344 
Schauta,  F.,  101 
Kche.lel,  355 
Schelling,  341 
Schill,  ,177 
Schitfer,  360 

Scbildbnch,  187,  1!H),  198,  200,  301 
Schlikoff,  414,  53fi 
Schmidt,  445,  459 
Sehmidevitsi'li.  3GG 
Schnitzluin,  350 
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fio1i5nborn,  i<xl«iwioii  mschlM^  97 

Kclinit,  Th..  set 

Solmber,  cb«iiit>«r  cTmniunicR,  SI 

BdiioUi.M» 

SahaUer.  301,  400-101.  Ga> 

»chulu,  166 

Kulin-arwr,  8T! 

8cliwiTnauT.  319 

KoolititiK  gmvUsuna  or  icolangnUr, 

I4ii 
Scolth  "LiudiB,  llii-,  471.  4T3 
Soontciten.  3ft«.  3H.  375,  i&8 
Scrlba.  J,  S.13 
Bcrinmer'H  |«1hy.  HM 
Scrofula,  cul'l  whulo  twlh   in,  170 ; 

cangpslivc  mcChotl  in.  610 ;  drpTsiiig 

Jl  Ih  longucitc  io,  bSS;  <iry  packing 

in.  SOS 
Boultclui;  biiidHt.-«  of.  037 
Krait.  obliiiiic,  119,  180 

Smciv'h  (liimh  b«lU,  6E 

SodigintUlnr.  19 

(ioK-aiwpeiuilim.  ll*:! 

Svinviuiio  fcij^nilicsiicc  al  licat  nCM- 
tion.  416 

ttcnak>r.a«T.  871.108 

t!«nn«Tl,  Dantol.  S3* 

I«ei«iiDus.  M.  A..  S09 

8liiUDi»(nng())i<iurioal,3tS}^  IS, 418; 
aiitipyrciic  uf  lion  of.  4HI.  ISC;  bi  a 
■lisK"'"'^  ''''^-  '""  -  'lonvnili'c  iic- 
tioii  of.  t»S;  •lurntlcin  uf.  4N6j 
^Tiictal  usat  of,  483  j  it)  (IrofDiiul 
uJtcclloiuk,  1SS:  in  uastric  Bud 
IdmoIiwI  •Aocclanc,  iis ;  in  iialri- 
tire  (tintiiTlMUOa^  4SB,  4S6 ;  in  nhfii 
Mii|itiDiu,  184:  influciici!  uf,  on 
caUaeoiu  ■wcrdinn.  483;  mMhod 
ht  pTwtdur*  1b.  478;  Uimpvrature 
o<  trater  lor,  4M ;  toiiic  ucticio  of. 
IS! 

Shav.  Jolm.  18.1,  If)? 

HiiMTl  Ixali^  46S.  470,  48S,  H9.  S74 

Shon,  3U 

hliumr  hartlM  (hlirintkal.  HG),  4fi2, 
(TO.  iTi.ses.  BeO,M1 

Shiwn*.  (hislorioal)  43 

Sillnla.  lMiiwtg.su 

mil  laihi  (liiitotiml,  sail).  lH»t  ooki, 
G()7 ;  cuTTf  ilxiwiiiiir  vnluiuv  of  Bmi 
Marine,  403:  dprimtivc  wtlnti  ot, 
Mta   a. :  bl>^  A06,  K'J  i  taapcnd, 

no*.  SIS 

MvnnmaRn,  370 

HUa,  inlliMiMO  of  tba  abdunbul 
iModigo  wu  Uie,  US  i  lallMoce  ef 


sn 

Uio  ablution  ontho,  478;  Inancnoe 
of  Clif  doiiulie  on  lli«,  47X,  473; 
iiiflucniw  ot  dtj  ladtiiiR  on  (ho, 
n03 :  inflncnnc  ot  lliii  lialf-bMh  on 
lht%  lli.'i;  lti!lir('IK-v  iir  l.n-ul  llicnDOil) 
titiiuiilt  iiu  (tic.  3s2>384:  intlacnos  ' 
uf  Diii-liiuiica]  impTUMloni.  nn  tin-. 
i4l^-4G3 ;  iDlluonc«  of  xlituulmil 
ooi«prciH««(nil'tii'.SI7:  inlliitncpflf 
w««  pBcliins  on  the.  411);  pimi*. 
bUityoflhc^taatoulbiillltii.li.lll  : 

ntabtUtjiif  tb^  I  r<  tr-w'.  41 1  M'i 
ixnuw-k,  aftn  watrr  crum,  &CG, 
116 ;  dry  piicltiiiR  in.  fttts 

Skin  crnptiotis  irnliioiicu  of  bIuuii. 
poolii;!  on,  1*4 

Skin    runutioii.  in    holt    rcKulaltna, 
Bi^iilicuiirxi  of  the.  4:!.'i ;  lu  ivlatioii 
to  lh<^ai-ilvliv  or  ki'lDFVs  iiDi)  int«9-  - 
linus  444.  44C :  thcrmiLl  inflnenoc*; 
on  tbf.  4Sy_4ll 

BkoUcuii,  111,  117;  •M>rijn'nitiU.  138|j 
cxpbunUWii    <•(    lixr<i.  133:   flaol.J 
13S:  from  oblitjuc  (miiirin  of  tb« - 
pitlriB,  ISI ;  from  imnityaih  or  rrm. 
tntdion.   I8S:   liAbUiwi   iiDoiaalin 
at  poatlioo.  ISO:   liumpluick.  133; 
iolwrited.   137;  oriKiii   Ir»iii   rnii!- 
eular  {»ln.  131;  pMlmliiirk-al  unn- 
tomy,  111;  |alli(il.>^,  |3T:  ntdn- 
U<^l(»:  tnwtmi^ntaf.SG,  t6l,l7£, 
IJ8.  Si>7 

Slnpinn;.-.  17!).  IXfi,  674 

SmitJi.  ^iX,  313 

Smolrr,  380 

Sn^L^CL'il  lutfocc  tlMaiDOnieler,  4S1 

Socrslc*,  16 

Sokolow-ky,  36D 

Sonnir.  339 

Sonnenbur^.  3a  t 

Sopor,  conditions  of,  376;  lialt>b«lh 
iu,  466 ;  in  fever.  tnNUnant  ol,  5&t 

Soranua.  917 

KoDh.  Uanlial.  K3 

fionplM.  36» 

Kpnr-I  Imiwing,  13 

SpstnotoirlKM.  p^dmiibarv  In,  64 1 ; 
■IU  telb  1b.  610 

SfiiijicMognfib  Oiwtorical.  371),  366, 
387 

Bplfai,  Adolf. » 

t^lilM  VMlOM,  S3 

8(4im1  card,  nflprtloni  of  ibn,  oaa- 
|[ialiVR  DiMliod  In.  SM,  egg ;  cnaliag 
cmUois  in,  640 :  halt-botli  in,  I6fi 

SpiiuU  ice  W*.  038 

l^liul  trritauo*,  tkudic  BlUotne  in, 
47* 
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S[)inil  bandn^,  SOO 

8pl*en,  ]iwsitv  congvMion  of  lliv 
•ill  Iwih  In,  BIO 

epibils.  68,  Ti,  TA 

l^Kiri'lyUlii.  lU,  S0Dl4iaKno*I^^l~- 
SVl  :    pslbologf,    3ia->t';    Utul- 

Sponging  in  feipt,  <7B 

Slimy  nliowM  l«lhs,  <70 

Blii«i",  Hurler  ihcnunl  inlliiPnci-fl.  3«1. 

380;  iciKMii',  Inllupiicp  of.  on  heat 

diiuhiiTKi'.  i2i,  fi^ 
Smm  Ikjx  bnlli*  (hiBlorknI,  38S),  4BT 
SiviKlel,  :HB 
Sli-flll',  l.'.il 

Kliriiiiluiit  i-nl'l  aiipUcUiODft,  3SB 
Kiliiniluitti  in  licnt  abalnuHiuns,  &BS. 

A9I 
SUmiiliin.   (">iiiMnixI,   440-451;    id«- 

(linnirnl.  I  (».  10(1;  tliarmnl,  S83,  U9 
tiilfinttl".  IS 
Sloniniih.  iifft'Ctlorn  of  Ihc  nMomlnnl 

bnndi^  in,  AS-l.  £311;  pncmaia  in, 

H9;  IruDPal  oomprasKw  in,   fi31 ; 

•faMBpooiofc  in.  IlKS ;  till  hath  )□, 

Ill0,»l 
filmnadi.    lucmorrhiidi-B    Trom     (lie, 

(nine*!  ontDprrsuu  in.  .131 
Btumuch.  Wmppraliufs  loJiRn  In  ihOj 

4U.  S18 
f>t«olK,  nrthQpiwUu,  IBS 
mo-l,  870 
MHtkiT,  591 
Huokiog,  4SI,  56T  Clii>lorl«nl.  SIS) ; 

wlUi  Ice,  BIS] 
ettammpv,  6G,  63.  iM,  I3H,  ITB,  2fil 
Ulruvc.  360 

SijjiiiR  Hfiinn  ot  colli,  388 
KikIiImi    ftiirt      Iniinualing     Ihemuil 

niimuli.  :iKn,  621 
8iiK[flinm311 

l^ncul.  tviiu|Hwl(i(>n  o(.  Jicc,  l-tl-ll.l 

Swiiil.  BPtri-livin  ft,  Kbeiiijilivr.'  HOIlon 
I'tnmotcd  by.  4M.  41G  ;  inHiipiicie 
ii[,  on  llic  Unly  li-mpcmUirc,  ilM  ; 
)>rufiiw,  nfii>r  wuiiir  niinw.  G£6  { 
time-  ot  iliiy  in  rcbilii'n  lu,  BOO 

SiKMVlliiK.  cflppln  of,  4W 

tsnTnlitiK.  excllnlion  of.  44t  ;  \ry  <\rf 
(Murking,  4D9 ;  liy  nlmni  box  batlia, 
IV7:  t^  wiri  pBckinp.  4Mi  in  IV 
fililllt,  iw:i.  tiOl  t  mctfaoda  for  Iho, 

iwMitiag    CTirei",    niH  ti'nii<"jil,     43"; 
Ivdy  trrifrlil  in.  437,  i'ix 
fytMlng  piuH,  Ibo,  4117 -IfW 
Smdieli  (.■ymnaMluf,  37 
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SwkMn.  nil.  33» 

fjjripnhsni.  ts,  833 

SypliilKfiuliltrliolRbsitlHi  in.4T0;  inoi- 
binol  watn  cure  ia,  A03-4MH :  Arj 
]UK-ltiiiK  In,  AOt,  DOS ;  Iiitcnt,  in. 
lluiTiiev  u(  liia  WBlo'  oum  on,  SUH 


TAItI.ES,  «oinpnfia|[  oenliKTM)* 
and  Fnhtcnhclt  UiFTinomrirT^ 
0O£,  fi06;  *howin(i  MiUi^rMh) 
•HMta.  BTfl ;  ■hoirinc  coon*  of  Um 
tvmptniiuv  in  mm  faniba,  AOS 

Tamplin,  B3 
'rani*>iou.3a3 
TapoUemcnl.  42.  44 

l^pptnjr.  4t»t  OoIii'm  «sp«ritiiMil, 
Sflfl,  337-399 

iwiiiTi,  ata 

Tavomli-r.  194 

T«jlc.r.(;i.,  f.,530-tM 

Twliiiulu|gr  ot  tbo  nUr  cane,  400- 
Q4» 

Tvmpraaluro,  4>loTHtln<i  nf,  iNltacMw 
of,  r>n  canliBo  acti'iii.  3M :  lUMiloa- 
«r}-.  i3t.  437.  46S.  JM>3 

Tempcnitnrv,  Tednotlon  of,  bjr  wuw- 
drinkinf.  IBB;  delsrol  riow  In 
nlailm  w,  IM;  in  liir  lolr-hMli. 
4eG ;  influVBOc  of ,  on  cknliiK  arliiKi, 
SM;  lnlfai«nca  of,  do  meubolun, 
411;  i«co*«iT  at  heat  or  rr-wana- 
Uig  after,  494,  BBS 

Tcmpcrauum  nction  ot,  un  tbe  bcMt, 
8P3  i  aetlon  of,  on  llic  rcapintioH. 
S9II:  rxue»jvc  ST«.  HW  i  IwUffcr- 
mi,  381! :  nimaLant  uiioaiaf  dlflcr- 
Mit,  814.  407 

TMniwnid  bath,  ttr  UtiVbulh,  4U 

Tmotomy,  61.  WJ.  84.  86. 17<t 

TeTuiQ*,  ootd  wniift  in,  (Ualonistl) 
33S 

ThMlon,  331 

Thcmiwn,  317.  H2$ 

Thcooriln.  313 

Tlieniia]  uirl  mcohiuiical  ■timnll.  SM 

Themml  wotrBCtiaa  ot  liwtor  rtmla, 
38)1 ;  inlliuiiioe  ofi  btM  iwoaudkat, 
4;!H;  InNuracM  tm  blood  pnwiin 
aii'l    diMribnlioa,  3H:    InlnawM 

on   HMTttloit*,    OKTNlotU^  Mtd 

triti*«  procmwi*.  430 

Tboncftl  MimBtnliion.  383 

Tht'nna]  utimuli.  3T3:  xtl'ni  of,  Mf 
rcnlrully  HlliinU'l  |srtH.S89:  krcIlM 
of,  (Jii  iii<Fp.M«l«l  ymttw,  S«B.  SMl 
dimiion  01  inllaeaoi  of.  SM;  Into- 
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of.  .ITT.  XW:   peroMJlion  ol.  STi. 
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BMisiliility   (u    irrilatUin    |irlnr  to 

VaJininri.  Si7                                          ^^M 

oprrntioii  of,  38!  :  Bppoifio  cluusc- 

Vallvix,  SOS                                                ^^H 

t4tr  nf.  .ITS :  kiiddcn  nnil  imlaual  bi^. 

Tun  UclmonU,  thn,  824                                   ■ 

.180,  AS) :  tiiiini|H-iiti>-.il  H[i]>llcatifln 
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•>!.  378.  4<18 

Va|><iir     fixillicn.     G33.    63fl,     5<S;             H 

Thruiiinin  medicus.  SIO 
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Tlillcninit,  ITIi 

ViucuInT  wiilt,   lyinilttion   of  tlie,  in           ^| 

Thinl  Liirw  (kiisluHcH),  349),  fiOO 

UillAninuaiiiii,  A34                                         ^M 

Thlry.  Sfil 

V»H>i7)iitorin]  cflcrta  nf  mtaiHKiua  ir-            ^| 

Thomcio  (TODiprBMA,   fiifi ;   ciciUDl 

titants,  3113 :  iif  itic>  vili  liatli,  SuT               H 

ortliDDulMt,  fi3T ;  TVfH)irmllii(r.  636 

Vcdaa  of  tiaiiHirit,  311 ;  of  fiiiamtAa,           ■ 

Tbeowio oii^lBtM.  iiill>ii'fit;i-  of  Htimnl- 

811                                                                  ■ 

ant  ooraprouea   on    tbe   imt.riiiva 

TfJpMn,  ITT,  ITS                                           ^M 

pnkctuM  in  the.  1128.  520,  fill!.  C&3 

Vmcl,  36,  Itll,  IPS                                     ^^M 

Thiire  Brandt.  256 

Virrmy,  dii,  S09                                                ^^H 

Tidd,  861 

V«rt«bratcottiaM,df>fnnnlik»of,  110:       ^^M 

Tlllmnnbi,  SI4 

Ulterior  carve  (iorduus),  130:  buck-           H 

TiMOl,  SSH,  333 

ward  cnrvv,  113;  cutvb,  113,118;          H 

Todano.  316, 342 

fram  oonlraolion,  133;  tnm  tiaia-          ^| 

Tonic  liydriatict  priMxiluru,  tli«,  436, 

lr«l>  and  aUDphy.  132;  in  congmri.           ■ 

fiW),  :^»l,  (tOU 

lal  diilocAtion  lit  tiip,  131 ;  in  in-           ^| 

Torpid  condillonik,  niu  bath  in,  SIO 

flnintnallon  of   hip  joint.  I3ii ;   la           ^| 

Torpidity,  iiidil.iliir  Irratmcnt  itt,  ITO 

old  agii.  ISO;  iiicmwcd|i«l*ic  rota-          H 

Toncb,  neiiM  of,  in  iiiwb»iiii.a]  iiiiiT- 

tion.   134:  latara]  ogmtnre,  IIS-          H 

fannco*.  419:   thermal  inSuctic«a 

lift:  oricio  nf.  Ml:  nohitic,  116;           ^ 

OB  thr«i  ST6,  380;  InfluMioD  of  tha 

IhraaprBlka  of,  1 17  ;  (nirklur  maM'a            M 

dnucJie  on  tliu,  4TS 

hMk,  130                                                 ^^ 

Tout  do  reins,  340 

V«mL33T                                                  ^^I 

n-nubr,  3»6,  388 

TmImI  oaiarrh,  lits  bath  in,  61 1           ^^H 

Tmnual  uoniprucMa,  CBO.  liTS,  679 

TliTordl,  .100                                                   H 

TQrit,  4tS 

Vi'itli  a  Clii-olo,  BanhulMuaiw,  388       ^_fl 

Turkinh  hath.  SGS 

Vircliow,  Sno,  3<3                                    ^^H 

Typ)iniH  (»Tnr,  Oii<<orintl)  ^W3 ;  antl- 

Voffi-J.  339                                                 ^^H 

pyiatio     treatmeol     r>t,    576^ST8; 

V««kr,  861                                                ^^H 

oMnmla  is  tlw  irciiinicni  of,  S49 : 

Twt.  S«l,  8CJ                                          ^^H 

Knmpantldi'a  cooling  loand  in,  SIS 

Voit.  KT.  3ft!l.  371,  438,  OTS                   ^^H 

Volkmann.  63, 84.  TS,  SO,  IW.  178,  ISOi         ■ 

I8T.  3J«,  338                                                 ■ 

H            TTOOr,ISCi  PK  MOSTK  CATINO, 

■             iJ     SKI 

TDlunomeitf.  3S8,  404                                H 

^1             Ukrrr  •<(  liii-  f-wl,  liyilriiUlr'ii  In,  SS8 

^H 

^H             Dn*.  iiroduciim  of.  influence  of  <>«t 

TtrACilKHUTK,  3S3  ■ 
VT      Wnhl.  nin.  887                                     ■ 

^H                iiacUnn  in  Ihn.  &02 

^1            Cit«lutU».*)Ubalbiiv.311 

Waller,  380                                                      ■ 
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Wanntr,  358 

Wetrr,  absorption  of.  4RG,  457  ; 
chemical  at^tiuiu  of,  462 ;  culaiiccjiis 
cvuponitiuii  of.  by  cbatiiig,  452, 
47S ;  excretion  of,  by  thu  inleHtiuc, 
600;  eicretion  ol,  by  liio  kidnuyii, 
4Gf<,  4S9,  60U  ;  excretion  of,  by  (lie 
Hiirface  of  Uio  body,  441.  442,  444, 
4R3.  GOO ;  forms  of  cxtcriud  appli- 
cation of  (gfrncral  and  local).  4G2 ; 
immereioii  in,  tmrvea  fliowing  cffecta 
of,  JiSS;  internal  udmini  Html  ion  of, 
453 ;  mccliBiiii'nl  actions  of.  4411  ; 
rctentinn  of,  in  fever,  4Ttt,  481,  G80 ; 
tlii'rmal  actions  of,  :173, 146  ct  Hiq. 

Water  batli,  continuous,  370 

Water  beil.  370 

Water  cure,  after  effects  of  Ihe,  1153, 
B56,  SoG ;  increase  of  body  weijjbt 
by,  437  ;  influence  of  the,  upon  the 
action  of  medicines,  fi03 

Water  doclors,  (historical)  27fi 

Water- drinking  (historical,  3GG).  4S3 ; 
Bs  cliiuinatory  of  sails,  45S  ;  in 
dropttical  conditions,  456;  methodi- 
cal. 1S3 

Waiter  itijcclioDS,  snbrulnneoii?,  4U3 

Water  pressure,  447,  448,  468 

Waterfall  bn(h,  46G 

Webor,  broihers,  112,  113 

Wpcber,  Otto,  StiC 

Werner  (Dresden t.  34 

WcrtheiiQ,  353,  3ri4 

Wet  iiackiiiR  (historical,  32.i>,  487; 
as  a  derivative  measure,  4SJG,  4117  ; 


ZUN 

as   an    antipyretic   meatmrei  49!-' 

VM,  G75 ;  contbinaticin  of,  witli 
other  pruceduies,  4'J5;  dur&tion  of, 
4111;  nmlulmlism  in,  4111,  496; 
prior  to  bhampiioin^,  483 ;  pulM 
rate  in,  489,  492 ;  recover}-  of  beat 
after,  4'J4,  4116 ;  rofrigoration  after, 
495  ;  renewed,  488.  492,  494,  £7S, 
584  :  respiration  in.  489 

Wejrich,  452,  478,  483 

WliitldWB,  elbow  Iwtli  in,  filM 

Whole  bath!,  cold,  400.  4G7  ;  in  obc- 
tiity.470;  in  syphilis,  470 ;  in  lor- 
piditv,  47t);  second  rigor  io,  46S 

Wicand,  442 

Williams,  369 

Willis,  444 

Wilson,  119,195 

Wilson  Fox,  372 

Wine  in  heat  abstraction )i,  312 

Winteruitz,  365,  368-371.  380,  400, 
427,  437,  449,  453,  451,  457,  6:;3, 
526.  548 

Wolff,  206 

Wounds,  treatment  of,  (liislotical) 
232,  334,  335;  by  dressing  i.  U 
longuetle,  637 

Wnglit,335.  336,  351 

Wunderlich,  361,362,  376 

Wuudt,  35St 
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